This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  library  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 
to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 
to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vaiy  country  to  country.  Public  domain  books 
are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  marginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 
publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  have  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 

We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  from  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attribution  The  Google  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liability  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.  Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 


at|http:  //books  .google  .  com/ 


student  to  prepare  himseii,  uv  ntict.i.  .».«....„  _^ 
recitation  a»  may  Ix*  expected  of  him. 

To-tiSB^t  the  prowinff  deiuuncl  for  nnoh  text-hooks  at;  tlli^  change  in 
methoda  of  teaching  requireH,  we  have  in  preparation,  by  authors  of 
experience  as  professors  in  medical  schools,  a  series  which  will,  when 
completed,  cover  the  entire  range  of  medicid  teachinp,  and  whi«h  we 
des*""  ♦'^  -«*K»„i»  for  the  condi deration  of  all  who  are  uitereated.  We 
t  «  will  excel,  in  many  ways,  the  more  bulky 

t 


K 


J 


THE  MEDICAL  STUDENT'S  MANUAL  OF  CHCMfSTRY. 

TpYitthai:s.  a.m..  m.d,. 

-  of  Cbemfartry  and  Ffaystci  In  the  rDlTerslty  of  che  ClQr  of 
W*w  Tork.  and  "^f  ChpniUtr)'  und  ToxIcoIokt  fn  tH« 
CniTeretty  of  Vfnnnnt.  Kr,.  etc- 

SVNOPSIS  OF  CONTENTS. 

Part  I.— Introduction. -Omen]  Propertien  nf  MftUer.— Physical  Ch&mct«n  of 
IntCTML— irbemical  CnmbinAtion. 

Part  II*— Special    Chemistry.— IVplcd  Elemeots.  -  Acidulous   Oemeota.— 
Elefia«nt».— BmtIimim  El4?mHDtA.— .^cyi^lkrHi^roearbow.— CjrcllcHrdrocArbona. 
ipnuods  of  UuJaiown  CocstJUitirrn. 

Part  III. -Chemical  Technics. 
Appendix  A.— OrUioffni|ilijruid  Pronuodatlon. 
Appendix  B.— Tables. 
Index. 


Ooe  T«lume  poat^ctaro,  of  BOB  pac<*>  UhtitnUed  with  4S  woodcuts  and  handMOMtr 
tKMUid  Id  red  parrhfocaUmitalfD     Third  pdttion.    Price,  f3.n. 


A   MANUAL  OF  DISEASES  OF  THE   EAR. 


CttnfamtPmri 


BY   AL.BKKT  H.  BUCK,   M.D.. 

avsi  of  the  Ear  In  ibf  CoUagv  of  Phyciclaiw  and  SorgvODS* 
H«w  York. 


SYNOPSIS  OF  CONTENTS. 

Chapters  I. -XV.  viz.:  General  £>ia<iK>sii.— Ofot'raJ  Pathology . — Dlaeases  of  the 
[Aqriote.— Ptoiaaiii  of  the  Exurual  Audttory  Canal.— Method?  of  ExaminiDg  the  Middk  Ear.— 
I  of  the  Mkldir  Kar  -  Acui«  and  Buhacoto  CaUrrhal  Inflammation  of  thn  Middle  Ear. 
—I'hroalc  Catarrhal  LaflsmmaUon  of  the  Middle  Ear.— Acute  Purulent  Inflammation  of  the 
Middie  Ear.— Chroctc  Purulent  Inflammallon  of  the  Middle  Ear.— Fractum  of  the  Temporal 
-— MlsoellaDeous  ConditioiiB  of  the  Drum  Membrane.  Oasiclea,  and  Tympanic  Cartty.— 
and  Tubercular  Dtaease  of  the  Deeper  Parta  of  tJbe  Ear.— DtlTerent  Forms  of  Aural 
tn  which  the  Labyrincli  is  briiend  to  be  Involved.— Anatomical  and  PhysiokifricaJ 
of  the  Ear 

General  Index. 


Oae  Tohuoe,  post-ocUro.  of  430  pagrn,  Uhistrated  with  117  wood-ensrsvings  to 
docUaie  the  tejct.    Bound  in  red  parchment-mualln.    Price.  9^90. 


Otber  Volames  at  Back  of  Book. 


\ 


Fio.  aU' 


M    l*nOTu<mAPH  8Ht^Wl^n   RElMTIt>va  UF  ('RAMIAL.  SmTACK  To  TME 

Praiitm»  Axn  Oovrouniom  (Alsc  Piuuicm). 


CuJ'VKHlMTHP,    jAo'Jf 

Bv  WILLIAM   WOOD  A  COMPANY 


ELCCTMTVPCD  AND   PniNTtO  BV 
THi  PUat.ltHrtl&*   PRINTINQ  COMPAMV 
120  A  122  EAST    14TH  •TREET 
HEW  YORK 


PREFACE. 


It  U  the  object  of  the  author  in  this  treatise  to  present  the 
science  of  neurology  In  a  concise  yet  as  far  as  possible  complete 
funu.  Each  subject  has  been  taken,  all  the  available  facts  re- 
garding it  ascertained,  the  writer's  own  experience  collated,  and 
with  the  data  thus  gaCheretl  the  chapters  have  been  written. 
The  labor  involved  in  such  a  task  has  been  very  great,  but  1  aui 
encouraged  to  believe  that  the  result  will  be  a  useful  one;  for 
the  nvork  doefi  not  compare  or  compete  With  the  large  treatises 
which  are  already  in  the  field  nor  with  the  smaller  introductory 
text-books,  but  1  have  tried  to  fumisti  a  book  which  will  be  suit- 
able for  the  student  and  practitioner  and  not  valueless  to  the 
specialist. 

The  extreme  importance  of  a  knowledge  of  anatomy  ha£  led 
me  to  pay  especial  attention  to  furnishing  in  a  condensed  form 
the  mofit  recent  accessions  to  our  knowlcflge  of  this  subject. 
Starting  with  the  facts  that  can  be  gained  in  ordinary  anatomi- 
cal works,  the  student  can.  I  believe,  acquire  a  good  idea  of 
modem  nenro-anatomy  with  the  help  of  the  anatomical  chapters 
given  here. 

In  the  classificAtion  of  nervous  diseases  and  the  description  of 
their  pathology,  1  have  tried  to  apply  tiie  uHHleni  knowledge  of 
Kv*neral  pathology  as  ino<litled  by  hacterioh>g>-.  This  I  have 
done  conservatively,  yet  not  I^ss  than  in  my  opinion  is  absolutely 
demaudcHi.  A  pr)od  deal  of  havoc  will  he  wrought  eventually 
in  our  conception  of  the  nature  of  nervous  diseases  by  the  newer 
pathological  doctrines:  1  have  laailc  as  little  change  as  was  con- 
sonant with  uDdt^niablo  faol«. 

The  limits  pla*"***!  upon  me  have  made  it  impossible  to  furnish 
a  bibliography  or  to  give  duo  credit  to  every  original  investiga- 
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tor.  Full  reference's  to  literature  are  to  be  found  in  the  works  of 
Hirt,  Krb,  SeeligniUllor,  Rr«<s,  and  Gowers. 

In  many  topios  I  have  been  much  helped  by  valuable  mono- 
graphs of  my  American  colleagues.  While  a  part  of  thette  are 
credited  to  their  proper  source  in  the  text,  I  feel  that  1  ou^bt  to 
refer  here  to  soiuo  of  the  artielea  tbat  have  been  of  special  service 
to  inc.  They  include  mono^rapliH  on  Spinal  and  Bniiu  Tumors 
by  Millfi  and  Lloyd;  on  Cerebral  Pal«ie8  of  Children  by  B.  Sachs; 
on  Muscular  [)ystn>pbie.s  and  Writers'  Cramp  by  (i.  W.  Jacoby 
and  by  M.  LowIh;  on  ApbaKiJi^  Cerebral  and  Spinal  Localisations 
by  M.  Allen  Starr;  on  Cnuiial  Tcmi>eratures  an<l  on  Neuras- 
thenia by  L.  C  Gray;  on  Degenerative  Neuritis  by  W.  H.  I>e«- 
asyaeky;  on  Poliomyelitia  by  Wharton  Sinkler;  on  Crauiometrj' 
and  Cranial  Deformities  by  P.  Peterson  and  by  E.  I>.  Fisher;  on 
Antftfiuinirotic  QCdema  by  Joh.  CoIIuih;  on  Brain  Tumors  by  P. 
C.  Knapp,  ami  on  t5clen)»is  of  the  Cord  by  J.  J.  Putnam.  1  am 
indebted  to  Tourette's  recent  treatise  on  hyst^^ria,  to  that  of  FdrA 
on  epilepsy,  and  to  the  annual  v^)Itifncttof  BoiiriK^ville  on  these 
subjects.  The  masterly  lectures  of  Charcot  and  the  treatises  of 
RofiH,  Gowere,  Hammond,  Hamilton,  and  Putzel  have  neceswarlly 
been  freely  used.  In  the  anatomical  part  I  have  used  the  works 
of  EdinpT.  to  whose  courtesy  I  aiu  i>articu]arly  indebted,  the 
treatise  of  OJwrsteiner,  ai»d  many  monographs  by  Golgi,  Uarofai, 
Cajal,  His,  Walrleyer.  and  otliers.  My  <»wn  work  in  toiiching 
anatomy  and  pathology  has  enabled  me  to  <}o  more  than  present 
a  compilation. 

I  mitst  finally  express  my  rhank.M  to  my  publislier.  Mr.  W.  H. 
P.  Wotid,  for  hif*  putietjce  and  iu'lpful  ^'eueri>f'i(y  in  my  elTort*  to 
make  iny  work  a  prmluction  that  wimld  be  creditable  to  Ameri- 
can neurolog^y. 


n 


To  Uie  Student; 

As  a  special  text-Jwok  the  present  work  will  bo  used  by  two 
classes  of  readers,  one  consisting  of  those  who  simply  consult  it 
for  reference  in  connection  with  their  cases,  the  other  ennifKwed 
of  students  who  desire  to  (jrround  themselves  Hysteruatically  in  a 
knowledge  of  neurology.  To  this  latter  class  I  venture  some 
advice  as  to  the  method  they  sbould  ]>arsue.     Neurology  is  a 
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difficult  branch  of  medinine  to  master,  nop  is  there  any  royal  rood 
to  it.  Still,  it  can  l>e  nio^le  compariitively  easy  if  its  study  is 
uudertaKen  in  a  proper  mid  Bysteinatic  way. 

In  UHing  the  present  work,  the  student  should  first  refresh  hia 
^neral  know]eds:e  of  nervuui*  anatomy  a#  furnished  in  ordinary 
text-book«.  He  stiould  then  go  carefully  over  the  anatoniical 
des4!riptions  here  given  of  the  j^^eneral  structure  of  the  nervtius 
eytfteiu  and  of  that  of  the  nerves,  spinal  conl,  nnd  brain.  Athor- 
ou^^h  knowledge  of  anatomy  nnd  physiology  makes  clinical  neu- 
rolo^*  comparativt'ly  easy,  and  in  fact  reduces  much  of  it  simply 
to  a  matter  of  lo^icAl  deduction. 

The  student  should  next  master  the  (general  facts  of  nervous 
pathology.  8>Tiiptomatolo5y.  and  etiology,  for  he  will  find  com- 
mon laws  underlying  apparently  the  most  varying  phenomena. 
Finally,  he  must  begin  to  study  the  special  disea«w.  The  num- 
ber of  these  is  very  great;  in  the  present  work  I  have  described 
176.  Many  of  these  are  rare,  and  it  would  bo  wrong  for  the 
student  to  burden  his  memory  with  the  details  about  them.  He 
need  know  ouly  of  their  existence  and  general  physiognomy. 
There  are.  however,  according  to  my  enumeration,  about  f^}  ner- 
vous diseases  which  are  either  very  common  or  extremely  im- 
portant, and  it  is  these  that  the  stiident  should  master  and  make 
part  of  his  working  knowledge.  Since  the  distribotion  and 
names  of  the  common  and  rare  diseases  may  be  a  useful  guide,  I 
ap|>end  here  a  table  and  a  list : 
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The  common  or  important  xieripherai  nervous  diseafles  ore : 
Oeneral. — Neuritis,  multiple  ueuritis,  degeneration,  neuralgia, 
pAnrathesia  (5). 

Cranial. — Anosmia,  optic  neuritis,  optic  atrophy,  ptosis, 
ophthalmoplegia,  abducens  palsy,  headache,  migraine,  trigem- 
inal neuralgia,  facial  spasm,  facial  palsy,  tinnitus,  vertigo, 
ageasia,  wry-neck  (IG). 
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H^ihmf  ^i>rfti<jr.'*-OrvlcAl  n««uralKla,  hiooougb,  brachial  pal- 
Httyt,  Hliitflu  m\k\  (HiinbliMHt,  bnu^bial  neuralgia,  Lnteroostal  neu- 
mltfla,  litir|HM  tiMUir,  lumbur  iittumlffia,  soiatioa,  leg  palsies  (lU). 

H^tintil  fun/,— Hptiia  IktIblH,  luMtiorrhage,  paoh3aneDingitis, 
l^ltttmuMitUtfMlii,  |MiUt»iuyolttlii«  trniiMvenw  luyelitis.  acute  and 
tihlHMtlOt  HtHnmAtt^ry  tlt^Muiratioiiii,  locomotor  ataxia,  the  pro- 
IfftwMtvti  luumnilar  Aln>pblt««,  bulbar  palsy,  nmscularUystrophies, 
«|i)uHt  IrrtlalUuiiUb. 

HmiH.  -MaUt^rumtloHii,  hyiwrwiuia,  pachymeningitis,  lep- 
l«uut>utuiritU  »iu)pl«\  Yuln^roular,  aiul  epMemic,  abscess,  henior- 
rtmtt«K  «>mlHUUu(x  lU^^ulHkfttl^  ohiUlrouV  palsies,  syphilis  (13). 

>VHt*^*i*wi«/,  -K(kiW(wy.  hx'vteria,  the  ties*  chorea,  tetanus, 
lMi»muAtb«^uia«  ji|k^rtuatorHuva«  exophthalmic  goitre,  occupation 
IM^nwiMK  |iartU>»i«  a^tUau*  ilO). 
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CHAPTER  L 

GENERAL  ANATOMY   OF  THE  NERVOUS  SYSTEM. 

I  SBALL  describe  here,  first,  the  fundamental  constituents  of 
the  uervoiitt  system,  and  next  the  general  facta  with  regard  to 
their  arran^ments. 

Tho  nervous  sygteni  is  derive<l  from  the  epihiastle  layer  of  the 
developing  ovuiu,  and  its  cunstituents  are  nioditlcatJonH  of  ept- 
thetial  cells.  Tliese  eells  in  the  embryo  aro  of  two  kindf^:  neuro- 
blasts, which  develop  into  nerv)^  eells  and  fibres;  mid  spon^io- 
blasu,  which  develop  into  a  supporting  structure  called  neuroglia 
(His). 

The  nervous  system  is  compooed  of— 

{a)  Nervous  tissue  i»nt[»er.  viz. :  nerve  eells  and  nerve  fibres, 
forming  together  nerve  units  or  titurons,-  and  neuroglia. 

(6)  Non-nervous  tibsue,  vi/, .  couneettve  tissue,  blood-vessels, 
lymphatics,  and  epitheliuut. 

These  tissues  are  united  together  to  form  a  central  nervoiu 
sytrtetu,  consisting  of  the  brain  and  spinal  eonl,  and  Aptripherai 
iiercou^  system,  eonBisttng  of  nerve  tlbres,  eolleetions  of  nerve 
cells  calleil  nerve  ffdJiff/ia,  and  structures  attached  to  the  termi- 
nations of  the  nerves,  called  end-organs, 

Thk  Neuvk  Cklls  or  Ua.noliox  Crua.  — Shape. —  They 
arc  of  various  shapes,  differing  in  difforent  parts  of  the  nervous 
system.  They  are  oftenest  irregularly  splieroidal.  pyramidal, 
S)>indie  or  flask  shapeil.  They  give  ofT  proceBS4»8  or  poles,  and 
are  ciassille*!  usually  in  acetirdanco  witli  the  nuiuher  or  arrange- 
ment of  tlu"}***.  Ther«  are  lour  kinds,  viz.  (1)  luultitM^lar,  (2)  bi- 
polar; (31  uni[x>lar;  and  (4)  small  nuclear.  The  multii>olar  cells 
are  the  common  tyi>e. 

4f/r«.— They  vary  niu(»ti  in  size.  The  larger  cells  are  about  1(9 
inch,  the  smallest  j^  inch,  in  diameter. 

Stnttrtiire.— The  nerve  cells  are  composed  of  a  protoplasmic 
body,  containing  a  tmcleus  and  nucleolus.  The  protoplasm  of 
the  body  appears  granular,  and  sometimes  striated  or  reticulated. 
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It  often  contains  yellowish  pigment.  The  nucleus  is  apparently 
reticulated.  The  processes  are  given  off  in  various  directions. 
In  all  developed  nerve  cells,  one  or  more  of  the  processes  is  pro- 
longed; it  then  receives  a  myelin  sheath  and  becomes  a  nerve 
fibre.  This  is  called  the  tiervotts  or  axis-oylinder  procesa.  All 
nerve  fibres  are  simply  prolongations  of  nerve-cell  proeesnes  and 
are  really  parts  of  nerve  cells.    The  nervous  process  sends  off 
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Fio.  1.— HcTLTiPOLAit  CsLL  or  FiRST  OR  MoTOR  TvPB  CMarohi).  flhowlnjf 
oerrous  proceas  and  collat4M'al8 

lateral  fibres  at  right  angles  as  it  passes  out,  and  farther  on, 
when  it  becomes  a  nerve  fibre,  it  sends  off  other  proct^sses,  theHe 
are  called  tiollaterals  (Golgi,  Cajal).  It  ends  finally  in  a  bruKh- 
like  fibrillation  called  the  "  end-brush,"  The  other  procewies  of 
nerve  cells  are  called  protoplasmic.  They  <^onnect  with  the 
blood-vessels  and  lymphatic  spaces  and,  perhaps,  have  n  nntrioiit 
function.  They  do  not,  at  any  rate,  P<mnect  with  otiier  nervp- 
oell  processes.  Multi(>olar  cells  are  said  (Golgi,  Von  Momikow) 
tu  be  of  two  types— motor  and  sensory.     In  the  cells  of  the  motor 
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type  the  nervous  ppcxres*  parties  directly  into  the  axis  cylinder 
of  a  nerv^.  In  the  fi^nsory  type  the  process  pfi^Aee  first  into  a 
plexus  of  fibres,  out  or  which  a  iitingle  nerve  finally  euiergen. 

Some  multi|K)lar  and  most  hiixtlar  cells  give  off  two  nervous 
prooessee:  one  of  the«e  umy  be  luetiullated.  the  other  not.  Many 
Dcrre  oelts  of  the  i>eripherul  ganglia  have  a  luembranous  sheath 
or  oapmile  continuous  with  the  sheath  of  the  nerve.     The  cells 
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Flo  S  — Ml*ltipolaii  Ckll  or  SiocoKn  ok  SntaoAV  Tvnc  (Mabcbi),  ebon-lo^ 
Dervous  process  ooil  coUatemla 

of  the  central  nervous  system  have  no  capsules.  The  shat>e  and 
structure  of  the  various  cells  are  l>e»t  shown  by  the  aeeouipauy- 
in^  GutK.  The  location  of  the  different  kinds  of  cells  is  ai»  fol- 
tows; 

Multipolar  celU  are  found  in  the  cortex  cerebri,  basal  ganglia, 
and  central  t^ray  of  the  spinal  cord  and  meduUaf  and  in  some 
peripheral  ^anfi^lia. 

BiixihircelU  in  ClarkV  column  and  iut«ruiediate  gray  of  the 
cord,  and  in  the  posterior  spinal  ganglia. 


SYSTKU. 


Unipolar  oflln  in  tlio  pO!*ti«rior!*pi!Uil  and  e>yinpathotic  gaiifcliti. 

Small  ixiiplear  cellw  and  ftaHk-HhapcU  or  Purkittje^s  i;eUn  arii 
found  In  the  cerebellum. 

Befildcs  thewe,  thero  are  described,  in  tlie  brain  cort^i,  angular, 
gnuaiihir,  pynuuidaJ,  Kltjbo^e,  and  spindle  celU. 

Thk  nkhvk  pibrks  of  the  nerve  centres  are  found  chiefly  in 
the  white  tititiue  or  while  matter.  In  the  periphery  they  form 
tlie  nerve  proper  of  j^ons  anatomy 

The  peripheral  nerve  i»  couipoMHl  of  UundluH  of  uurve  fibres 


Fia.  a.  Flo.  4. 

Fio.  a.— Mt'LTipuLAR  (*RJ»  ftboirlnK  proeenM.  reclciihim,  niivleiis  unit  Dudeoliu. 
(t.  PfKttient  iNiMih. 

Fio-  4.— Mi'LTipoijiu  CPuKKiNJB)  Okll  rRoii  CKHXBXUiL'M.  o,  Hody;  6,  oervous 
prooa«:  c,  protopluniic  prooaiMii. 

called  nerve  fasciculi.  It  i«  surrounded  by  a  conneetive-ti«8ue 
sheath  cJLlli'd  the  sheath  of  Henle,  or  tpineHtinm.  From  this 
uheath,  coiiiuH'tive-tissue  fibres  pass  in  and  9urniund  the  fascic- 
uli. The  slieatli  of  the  fasciculus  i.s  calitni  the  ptrineun'nm. 
From  the  pt-rineurium.  Ktrandn  of  connective  tiHKue  run  in  among 
theuliiiuate  nervo  fibres,  formintr  the  tudoniuriHin.  Lymphatic 
spaces  lineil  with  endothetiuiit  exist  in  the  layers  of  the  i)eri-  And 
endo-noural  sheaths.  In  the  nerve  centres,  the  nerve  fibres  have 
no  regular  sheaths,  but  are  supported  by  a  connective-tissue  and 
neuroglia  frameworlc.     Ttiu  titrtt  Jibr*^  is  a  lou^  ^^^  strand  of 
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tltttme  varyiDjT  in  diameter.  It  luay  bn  white  or  gray  according 
to  its  structure.  It  is  coinptwed  fronj  within  out  of  (I)  an  axii* 
oyhndor,  (5)  a  luyeliii  sheath,  and  (3)aneurilviiima.  (1)  The  nxiit 
rj/lnttter  is  the  eseential  part  of  the  nerve.  It  is  the  prolonga- 
tiou  of  one  of  the  processes  of  a  nerve  ceil  and  consist*  of  proto- 
plasm.   It  is  itself  made  up  of  fine  fibrillie  (primitive  fibritlffi) 


I'u 


RUL.    a.  Body;  {•.  capmilc  ;  r.  procvs. 


rhieh  run  longitudinally.  By  means  of  reagents,  a  transverse 
iatiou  can  l>e  seen  also.  (2)  The  mytlin  shettt/i,  mfdnUnry 
^ath,  or  sheath  of  Schwann  surrounds*  the  axis  cylinder.  It  is 
compos<Hl  of  a  Kemi-fluid,  fatty  substance,  wliich  chemically  con- 
sists of  lecithin,  neurin,  and  some  cholesteriu.  It  varies  much  in 
thi(>kneB8,  and  this  is  the  principal  cause  of  the  different  sizes  of 


Fto.  flu— Fbom  a  Trakkveiwk  SnmoN  THRoraR  trk  Scutio  Nbrtc  tp.  Gpl- 
netirium:  />.  infrtneurtum:  h,  nerre  flhrva  coDstitiitUifr  a  nerve  bundle  or  fasciculus 
i»  en  ■»  wet  Ion;  /,  fal  tissue  mrroundhiKtbHiitfrvodClciD). 

nervea.  The  myelin  sheath  is  interrupted  at  regular  intervals  by 
constrictions  called  the  "no<leH  of  Ranvier."  These  constrictions 
involve  the  myelin  sheatli  alL»ne.  The  axis  cylinder  passes  through 
and  the  outer  sheath  (neurilemma)  imsscs  over  it.  There  is  u  lit 
tie  (rranuiar  utatter  at  the  point,  called  intercellular  cement.  The 
Ewrve  fibres,  if  they  divide,  always  do  so  at  a  node  (Fi^;.  10).    The 
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iwirt  between  tw«i  lu^leB  is  called  n  nerve  fieKiiit*>it-     I»  oiurh  w^ 
lueut  there  is  an  oval  nacleutt  iiiilMHifliHl  in  tin*  nivtrljn  shunt h.  I 

The  iiodcM  ivre  nbtiut  I  iiiin.  a|Mirr.        l| 
Th('  iityelin  nheath  In  prohjibly  df 
VL'lo|KHt.  like  the  iixi»  vyWinlor.  f roiu  1 
Iho   rjiihUiMt.   iiml    JM   ot(i»ely    reUteU  ( 
nutritioiialiy    l(»    x\w    u\it«   cylilidep.  I 
which   it  |irot<*<'ts  niul    iMiIatt'!^.     Be-  | 
twoeii  it  iiiid  the  ikxlM'ylimUT  ^lauili- 
uer  UescriU'tt  u  luuiiihrnin-aiiM  sliealti 
(axlH-eyltnUer  nheAth).     Auuther  ' 
filienth    1^  Mi]<l  to  1m*  1>eTweeri  it  nnil 
thi*   iiftiriit'iiiiiia  (UU'ilullarv'  ^ticath). ' 
Hy  iiieaimuf  certain  reaKi'utN  <»t»lit|UO  ! 
Uiu»s  liiH-ixure.-*  of  Scliinidi)  »>r  u  retic- 
ular ai»[H'arMiiee   may    l»e   ilevflojM'd  ' 
(iii'twork  (tf  (irdvi'lht).    TlieM«u|»|M'ar- 1, 
auee,-«  ar«\  iH-rtuipH,  artiflfial.     id)  Th«  i 
itttin'i*  mnt't  or  firimitirr  nhfftih  is  a 
ilelU'iite  hunioc^'iKMJUr*  eoveriiiK  form* 
liiK  theoutiTiiKMif  !<ilii'ath  of  the  ner\*e. 
ItlBof  i!onu(H!ttve-tiHttue  uHgiki.    Tlie sheath  i<4ah»fnt  in  the  Obreii 
of  the  central  rier^'oUH  syeteiu  aiitl  in  ttoiuo  tlbr««  of  the  (M*riphery. 


Flo.  7.— I>1AOaUI  AUOVIMQ  TItK 

IhrrciiKyT  P*Bn»orTriK  S'Kitvt 
From  witbuut  Inwnnl  ive  liiivc  : 
1,  Nerve  willi  t?pli»'tirtiim:  S. 
nervo  ruKiciilux.  wttli  |"'ninTn- 
rluni:  8,  iit-rvip  Bbrc  and  «>n(1n- 
neiirltun-  A,  lumHteiiiuiU.  inyellii 
■lM>(ith,  iixis  I'jrlUKk'i-.  [irliulllVL' 
flbrtUtf'. 


Kni.  N.  FW.  •. 

Fio.  H.  — MKOutxATKPNKRVBFiBKi.    o.  Axlt cyUodcT;  n.oQcleus:  m.ioMMIlUT^ 
•btMlb;  r.  notle  of  RAorier. 

Fio,  0.— MKDCuaTcii  Sehvs  Fitinx,  Bhtwlaic  utis  cylinder.  micM  uf  mwlultarf 

■beath.  noiles.  luid  obllquf  lacUuree  of  Hcliinldl. 

>1U.    lU.— MUiLIXATXti  NkHVC  FIBKIL  «hOM-ltl|CIII(Nluof  dhUiQD. 
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VartnttoriJf  in  the  'J)/p*jf  *>/  Fihifs. — In  accordanot?  with  th^ 
arrangeiMpnt  of  tht*  slicuths  of  tho  tterve  flbre^.  f«ev<^nil  kiuUu 
fire  dettcritxMi.  The  principal  ty})ei«  are  the  mwlullaUd  and  non- 
fnefiniffUttt. 

Medulinted  Heti^Jibrtu  make  up  the  bulk  of  the  white  matter 
cif  the  hrain  and  cord  and  rerebro-spinal  nerves.  They  conHist 
of  a  niyehn  sheath  and  axis  cylinder,  and  may  or  may  not  Imve 
a  iienrileiiinm. 

FibivH  with  myelin  ttbeath,  but  without  a  ueurilemma,  make 
op  the  white  matter  of  the  central  nervous 
«y  litem . 

Ifon-me/luffntefl  Jlbres,  or  flbres  of  Ite- 
tuak,  oc-cur  principally  in  the  stympathL'tio 
system,  but  they  are  also  found  in  tbecere- 
bro  i?pinal  nerves*.  They  an?  jfruyi.sh  and 
faintly  Btriute<l,  and  consist  of  axis  rylin- 
derN  with  a  thin.  hoiui>|L;ene<>UK,  mirleatt'tl 
flht^lh  lyin^  diret'tly  upon  tlieui.  This 
Hheath,  however,  cannot  often  be  demon- 
strated (Srhaefcr). 

Naked  tuh  ri//t'nd*rs  are  f*mnd  in  iho 
peripheral  tenninatiom*  of  nerves  us  well 
afi  in  the  bndn  and  conl. 

SUt.—TUe  nerve  fibres  are  of  two  kinds 
as  regardn  sizp.  The  small  Hbres  an*  nlK>ut; 
TfJw  ii^'^h  in  diameter,  the  lar^e  ^Vtin  inch. 
The  small  fibres  arc  connfcted  with  smaller 
celU.  and  either  run  a  shorter  course  or 
are  diHtrihntc^I  to  the  involinitary  muscu- 
lar flbret*  of  the  blood-vessels  and  viBceni. 

The  nerve  fibrt\s  of  the  central  nervouH 
system  (five  off  "eollateralfc,''  /.'..  small 
medullatfid  fibres  branch  out  at  right  an^^les 
and  \iiis>«  off  to  make  connections  in  an  un- 
known way  with  nerve  cells  or  other  flbre.H. 

The«.*  fibres  and  tluise  of  the  nerve  roots  have  no  neurilemma, 
bnt  arc  fturrounde*l  with  neuroR-lia  tipstie.  They  always  end  in 
A  bru>h-likp  plexns  of  primitive  fibrils,  which  surrounds  the 
hierve  cells  in  a  network. 

The  [jeripheral  nerve  fibres,  exeept.tbe  optic,  have  noneuroRlia; 
they  tcrniinat*  in  tine  llbriUte  among:  epithelial  cells,  or  in  st»ecial 
end  orj^ans. 

Connt'rtionsof  Nertf  Olh  atid  Nerrt-  Fibrett. ^One  nerve  cell 
is  never  connected  tlirectly  with  another,  ho  far  as  anatomical 
in X'CHti Ration  can  sliow.  One  nerve  i»ror'*»ss  becomes  an  axis 
cylinder,  receives  a  myelin  sheath,  gives  off  eollatcral^,  and  finally 


Fio.  11— Knn-itKPuuar- 
Kii  NicKVK  FttiaK.  n.  Nu- 
eleiw:  fr,  slriAUona;. 
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breakttup  into  a  fibrillary  "end-bniKli"  rfurrouiulingiicrll,  but  not 
passing  ifit-o  it.  There  Ih  phvttlolo^ioal,  but  no  ap]mrent  anntom- 
irjil  continuity  (Hg.  1*^). 

The  eell  and  its  nerve  fibre  and  end-bruHh  form  tog^ether  the 
nervoUH  unit  or  neuron.     The  typi<"al  arrauKenient  of  a  neuroa 

is  ^liiiwri  hi  Fig.  12. 

Thf  Nfumniiti.  —  Thn  «up- 
IK>rtint;  tinsne  of  tho  {KTiphoml 
nerves  ik  connective  liisHne  only; 
that  of  the  central  imrvtms  ttya- 
teni  is  connective  tiiutue  nnd,  in 
ad<lition,  a  i>e(*u1iar  ftulMtance 
calletl  neuroglia.  Tlic  neuroglia 
or  mipixirting  tissue  »if  the  nor- 
vttUBeuntrew  is  derivei-l  fituii  the 
opibla^t.  It  is  conipo.'<t>d  r>f  cdlfl 
with  very  nniuerous  and  finoly 
I'auiifiiNl  processes,  which  niak«««i 
HUpi>orting  network  about  the 
nerve  c^IIh  and  fibres.  The  neu- 
ntglia  cells  are  known  aH  "  nphler 
colls"  or  iMter'HcelU.  They  dif- 
fer Komcwhat  in  sire  and  Kha|ief 
but  not  ill  gi'ucral  (•liarni';tcris- 
tics.  The  fibrillary  pnx'owes 
form  H  felt-liku  network;  and  iu 
regions  when*  there  is  much 
neuroglia  tisstu*.  this  tookK  like 
a  iionjogeiieoiis  matrix.  It  is, 
however,  nia<Ie  up  of  tlic  fine 
fibrils.  The«e  conniH't  with  the 
walls  of  the  btrKNl-vesseln.  In 
iiifiammatory  conditions  the 
celLs  multiply,  swell  up,  and  aM- 
si-st  in  carrying  olT  irritating  pro- 
Bow  ikd  Mode  or  Cosmoctioi*  bbtwwbk  ducti*  (scavenger  cells  of  I^iwih). 
NBHVBlTKrr»THHnroBomiiBNi»vorB    ^iMiroglia    tiHsuo    is    richly    de- 

jKJsited  about  the  central  canal 
A\\  the  spinal  cord,  in  the  sub- 
i^laiitia  gelatino^a,  beneath  the 
ependyma  of  the  ventricles  am)  beneath  the  t>ia  mater  of  the 
brain  and  cord.  The  ei)itlielial  cells  of  the  central  canal  and 
e|jendyma  of  the  ventricles  Hcn<I  down  fine  pnwesses  which  form 
a  ndnor  part  of  the  supiM^irting  framework. 

THK      NON-XKRVOirs      TlSSlKS.  —  Thv       It/nuf/   VvxMvIjt.  —Th& 

peripheral  nerves  are  richly  buppiied  with  blixni.     Eiwh  nerve  rc- 


FlO.  IS.— DiAOKAH  UOWriKO  THR  KkT- 


Svmtu.  I.  Nerre  ce>ll;  S,  nerrous 
proems;  8,  coUuleral;  4,  eoUbruoti;  t>, 
uenru  celL 


KlG.    U— ARTUtn  or  ticUTtC  NKBVB  {QvtSV  IXU  UUAIU). 

Fib.  14— Vicsmw*  Supply  or  ro«TitRioiiTmtALNiCRvir.    y,  Ncnre  ;  .477*.  artery; 
^*7T,  T«lo;  JtfJP,  muade;   if,  reinii  tn  muade;   C,  if,  Tdni  to  nerve  (QuAdu  aod 

laritift.  wliicli  form  plexuses  about  the  nerve  fiiscicles.  These  are 
"  the  interfascieulrtr  arciKle,s.''  The  arteries  Kubdivkie  in  such  a 
way  Be  to  prevent  »udden  iiupiict  of  a  XnxTge  blood  stream  into  the 
tUaue  of  the  nerve.     lu  thU  respect  tlie  nerve  circulation  reeem- 


The  blottd-vi*8S<.'ls  of  thf 
spinal  corti  nud  brain  will  be 
dex^ribeil  later. 

Lyi  1 1 1  ihfiT  ic  vf^fweU  and 
KpfK'fs  are  foum!  in  (he  epi-. 
iteurium  ami  perineurinui. 
Thei-e  are  lui  tlistinrt  lyiii- 
ptiiUies  III  Iho  fMM'ioiili,  Imt 
ly  lUpU  spuc'uK  prubiibly  exint. 

ThK    (JRNSRAt.    AURANOK- 

MKNT  AM)  FfNCTIOXS  OF 

THK   .NKkVorri  SYSTKM. 

Having    dosoriboU    tbo 

<*iiiii|M)Ueiit  iKirt."*,  I  Miall  now 

.show  tliewayin  which  these 

parts   are  arrann^^eil  to  form 

tho  ntTVouM  system. 

The    nervous  nystcm.   as 
alreftdy  stjtted,  consists*  of— 
1.    A   central   part,   com- 
posed of  tlie  bruin  and  ftpliial 
cord. 

n.  A  peripheral  part, 
fOKipowd  of  nerveH,  periph- 
eral ^ait^'lia,  and  end  organs. 
I.  The  nerve  eentrew  are 
niadt*  ut)  of  gray  and  while 
matter,  inclosed  in  nicui- 
bnines  ohIUhI  tlie  meninf^oH. 
The  KPJiy  matter  ronsihl.s 
cliiet!y  nf  nerve  rells  ar- 
ranged in  trroupH  or  nini*seH.  The  white  matter  consists  of  nervo 
librex  arranged  in  tnu-tn,  ^trandH,  orcoluuniM. 

The  gniy  matter  is  deposited  in  Hvp  prhiripa)  places. 
The  myelon,  or  central  pray  matter  of  the  spinal  cord,  and 
brani  axis,  extending  to  the  tuber  einereinn. 

Theeorpiira  dentata,  olivary  iMxIie?*,  and  red  nuclei. 
The  great  Itasid   ganglia,    viz.,  coqwira  striata  eomposcHi    of 
lenricnlar  and  caudate  nuclei,  the  optic  thalujuif  and  tlie  oori>ora 
queidntfendna. 
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Cortex  of  Ptfrelwlluin. 

Cortex  of  cerehniin. 

BeniUesthwH*  (Collect iunsof  praymutter.  there areniinorfran^lia 
in  the  fM)ns,  cereVwUuiu,  and  cerebrmii,  whioh  will  \h*  referre*!  to 
lAtex.  The  white  matter  ooiiiieotH  thtme  variuui«  gati^Uonic  de- 
poiuts  of  RTay  matter  with  ench  other  and  thi*  periphery.   ' 

II.  The  peripheral  nervous  sybtetii  it>  usually  deseribed  &»  con- 
sisting of  a  cerebro-spinal  and  a  sympjithftie  part.  Both  por- 
tions, however,  are  aUke  luiule  up  of  nerve  libres  derived  tnnu. 
and  dependent  on  the)>raiii  and  conl.  nothareeonipoye<lof  iiervts 
fibres  ronnecte<i  in  iheir  eourse  witli  peripheral  ^rniigUa  and  ter- 
minating in  end  orgaus.  These  peripheral  ganglia  consist  of 
thrw  w?tB-  (1)  The  spimU  gaiij^diu,  on  the  posterior  routj*;  (2)  the 
vertebral  or  sympathetic  ganglia,  connected  chielly  with  the  au- 
teriorroots:  and  (3)  the  peripheral  ganglia  proper,  including  vaso- 
motor and  visceral  ganglia,  with  which  flbres  from  both  roots  are 
connected. 

The  nerves  which  run  between  centre  and  end  organs  carry 
ner\'e  impulses  hoib  ways.  They  are,  therefore,  di\ide<l  into 
the  <J^«yT7i/.  centripetal  or  in-going,  »uid  ej^erettt,  centrifugal  or 
out-going.  The  old  division  into  motor  and  sensory  nerves  will 
not  juiBWer,  for  we  know  that  there  are  many  cut-going  nerves 
which  are  not  mot<)r.     The  afferent  nervea  are — 

1.  The  sensorj',  including r 

Nerves  of  general        \  Pain  nerves  or  patbio  nerves,  heat  and 
(     cold  or  thermic  nerves. 
r  i  Contacti 

I  Tactile,  including-.  Pressure, 
J  '  Locidity, 

Nen'es  of  uuiscular  sense. 
Nerves  of  special  Hense  of  smell,  sight, 
taste,  bearing,  and  sf>ace. 

2.  Exoitorortex  nerves. 
The  effer* nt  nerves  aiv — 

I.  Motor  uer\'es.  going  to  voluntarj*  or  striped  muscles,  heart 
mascte,  smooth  muscle,  inrhnling  the  vjiso-ronstrictor  and  dila- 
t«>r  nerves. 

9.  The  secretory.  These  m-t  upon  glands.  Impulses  to  the 
hlcKxl  vf»<sels  (vasotnotur)  generally  accompany  the  secretory  im- 
pulses. 

3.  The  tPO|>hic. 

4.  The  inhibitory.  These  nerves  contixil  muscular  movements, 
•ecretion.  |ierha(>s  also  nutrition. 

We  must  admit  that  afferent  and  efTerent  impulses  take  place 
alsfi  between  end  organs  and  certain  (so-called»  sympathetic 
giiuglia.     In  other  words,  the  cere bro- spinal  aJLis  is  not  always  the 


sensatum. 

Nerves  of 

special 
sensation. 
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only  centre.     But    thest*  sulxinliiiaU*  ami  iM'Hpliornl  oentrps  are 

nonnnlly  in  ronnwtion  with  the  siihuiJ  t-onl  autl  iimy  be  influ- 

eoofHl  by  it  or  Viy  higher  part&  i 

Tl»ere  are  also 
Juttr'vntrai  or  coniinis-Hural    ncrvt-s.  which  ronn«;t  dilTorpnt 

piirts  of  the  corebro-spinal  system  together.     Some  of  thei^  con- 
nect §yininetric*a1  ports 
"^  on  each  siiJe  t<»)f ether,  i 

They  have  oo-onlinat-' 
in^  funotioii.  ()thers! 
ponnwt  higher  with  i 
lower  cent  res.  These ; 
latter  arr*  nm<lp  np  of 
ai<(*eiiilinK  aiul  dt'sreml- 
injc  fibres.  Ilij^hiT  <*en- 
treMy4*n(l  down  inipiiUfS 
by  tlio  hitter,  whiih  may 
Mtimulute  or  inhibit 
lower  controH.  In  the- 
|)er!pl»eral  nervouH  Kys- 
tem  we  have  alHo  end 
orijiius.  These  are  «leIi-( 
ciite  anrl  in  some  rnw^S' 
complex  urningtnnente' 
of  the  nervoxii*  and 
other  tiwuc  at  the  |»er' 
iphery  of  the  nerves. 
Their  object  Is  to  allow 
the  nerveu  to  l>e  irri- 
tated by  sptH'ial  siimuH 
wliich  wuiild  not  otl»er- 
wise  atTect  them,  ''./y., 
liiflit  or  sunnti.  Their 
oUje<'t  is  alHo  the  proper 
utili/ation  of  efTerent 
impiilResuiKm  othcrtis-' 
8Ue0. 
There  are  end  orRang,  therefore,  for  both  sensory  or  affereut; 

and  for  elTerent  nerves.  ' 

The  end  orKaiit*  of  the  afferent  nerves  are — I.  Eye.     II.  Kar., 

III.  Taste  buds.     IV.  Corpiim-lewin  the  Scliiieiderian  membrane.; 

V.  Various  tactile  ccUh  and  bodies.     VI.  The  epaee-sensc  ortjfan. 
For  the  elTerent  nerveH— I.  Neuro-nni»eular  cori»uH4»Ie«*  in  the 

voluntary  muscle*'.     11.    Local  panffUa  alxjut  tiie  arteries.     HI. 

IxH'jil    (canj^lia    in  tlie    KJands.      Trophic  enti    on^mtt    are    not. 

known.      In  many  C4u»es   t tie  end  orj?an  is  notliing  but  the  ter-i 


Fia.  lA.— DuoftAM  fiiiovriKo  rrrx  .\niuKnxiiCKT 
orrnK  Ntriu>K»oR>"EBVB  L'sirs  jstiik  AitcnniEo- 

TUKC  09  THB   KerVOI'*  KVT«Tt»l.      M.  Seumua  I.  mill 

J/..  Moior  iwuromi;  8.  Nntruug  /.,  //.,  ///..  »'»Bory 
D«uroti«;  .^.  Amron,  astooUUve  or  ojaiuiiwiirul 
neuroa. 
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minal  fibres  of  the  nerve.    These  lose  both  ineilullory  itheath  and 
^nearilemma,  leuvin^  only  th(^  nxilliLrycylimifr.     These  eyhnrteni 
>lit  op  into  terminal  pleiitse*,  or  else  without  HjiUttiug  pass  be- 
?een  ami  around  the  pells  which  they  ure  to  affeot. 
The  nerves,  centres,  and  end  origins  tlnis  deecribed  luay  be 
inged  in  mechanisms,  each  mechooiBm  subserving  a  sp<Miial 
iction.     Tliese   form   the   mti-haniA-inn  uf  the  nervoujt  itystem 
tropcr,  and  those  of  the  other  organs  of  the  body. 
They  are  as  follows : 

I.  The  psychical  mechanism  or  mind. 
II.  The  automatic  mechanisms  or  the  mechanism 
of  inherited  and  nc(|niretl  aptitudes. 

III.  The  sensory  mechaniMii. 

IV.  The  vohintary  motor  mechanism. 
V.  The  reflex  mechanism. 

fThe  secretory  meciianipm. 
I  The  trophic  meohmiism. 
I  The  Ihenuic  mechardsni. 
Tile  vusoiLiotor  meclianism. 


Cerebro- 
Bpinal. 


Visceral 
mechanisms. 


Variotis  of  the  simpler  mechanisms  are  combined  to  form  those 
inor«  complex.  T)ius  the  automatic  and  psychical  mechanisms 
embrace  ui  their  activity  other  mpchoniatiis  of  lower  grade. 

In  the  same  way  mechanisms  are  ciimbiiied  for  the  regulation 
o(  visceral  functious.     Thus  we  have — 

The  cardiac  neuro-meehanism—a  combina- 
tion of  automatic,  r<»flex.  iidiibitory, 
motor,  and  sensory  fibres  luid  cells. 

The  respiratory  meclianism. 

The  mechanisms  of  the  digestive  tract. 

The  n*nal  meclianism. 

The  thermal  mecliaiiibin. 

The  skin  and  sweat  mechanism. 
VII.  The  vesical  mechanism. 
VIXI.  The  sexual  mechanism. 


Compound 

ueuro- 
mechanisms. 


I. 


II. 
III. 
IV. 

V. 

VI. 


In  the  working  of  these  mechanisms  the  nerve  cell  is  the  agent 
rhich  ;renerj»tes  the  energy  or  nerve  force,  by  whioli  impulses  are 
started,  controlled,  and  distributed.  The  larger  the  nucleus  of 
the  cell  in  proportion  to  its  proto]jIasniic  Ixnly,  the  more  stable 
or  less  sensitive  the  cell.  The  larger  the  amount  of  protoplnsm 
relatively  to  tlie  nucleus,  the  more  active  the  diM'harging  power 
of  the  cell.  The  nerve  fibres  conduct  impulses  generated  by  nerves, 
leae  impulses  travel  at  the  rate  of  about  100  to  120  feet  per  second, 
less  in  visceral  nerves  (25  to  30  feet  ijer  second).  There  are  no 
Mrical  currents  in  uomial  living  nerves  (Laudois)  except  when 
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ail  impul*«?  travels  along  thorn.  Then  an  electrtcAl  current 
travelsaloH)^  with  the  iiuiiulhe.  It  iHeiilleU  the  current  of  ue^utive- 
variation.  The  irritttbility  or  excitability  of  a.  nerve  is  the  |>ower 
jt  has  of  resijonilin^^  to  a  !-tiuiuUis.  When  aeonttt^inr  elertrical 
current  in  paj*t*ed  along  a  nerve  it3  irritability  is  luoditled.  This 
luoUiflod  condition  is  called  thrtrolvutiA. 

When  n  nerve  impnUe  paj^^et*  np  an  atTerent  nerve  and  is  then 
refleoted  alonj;;  nn  afferent  nerve,  it  is  railed  a  vtJ1.e3r  action.  The 
time  required  for  (his  procetw  is  calle*!  the  reaction  time.  This 
averajres  from  0.12.1  to  0.2  of  a  second. 

Chkmistky. — The  nervoufi  tis-nueH  are  alkaline  in  reaotion.  but 
aeidity  rapidly  increases  on  activity.  Acidity  is  due  to  lactic 
acid.  It  is  jfreater  in  the  i^ay  matter.  The  pen.*«ntH|?e  of  wat+r 
fg  shown  in  the  acc-ouiimnylng  table,  couip[le<1  from  Hallibur- 
ton's fl(;ures. 


1 

Prrorataiee  of  Wttter. 

'               Portion  of  N'errous  SyiMmi. 

FwtOB. 

Am. 

m 

7* 

Orar  m&ttrr l      an      ) 

WhftcmftlUT .       |i      "^     i 

NVrrea ,. , 

OB 

74 

08 

Nerves  have  the  leaitt  water,  ffrny  matter  of  the  brain  most. 

Inorganic  salts  vary  in  auiount,  but  average  {)J}  |>er  trent.  PO* 
is  the  lar^^est  sinfitle  constituent  of  the  brain;  potassium  is  next 
(Geoifhe^an). 

The  nervous  system  is  coniixised  of — 

1.  Protoidh,  which  make  up  ubnut  half  the  solids  in  gray  mat- 
ter, one-fourth  those  in  white  matter,  and  oin'-third  those  in 
nerves, 

2.  Albundnoids,  which  are  nifuru-keratin  and  nuolein. 

a.   PlKWphorlT.ed  constitneiits  known  tt*  proto^'on  and  lecithin. 

4.  NitPOKcnous  iKKJietf  of  unknown  compt>hition  called,  •'».  cere- 
brins;  (1,  rholesterin,  which  is  a  monatojuic  alcohol  abundant  in 
white  uuittrr;  7,  extractives:  and  8,  inorganic  salts. 

The  foll(»win>c  table  shows  the  proportions  of  the  difTereot 
on^iic  constituents  of  the  brain  (Petrowsky): 


ProtetdiklLecmiUi. 


Grav  nmtt«r . . 

White  iimtkT. 


37.V4 
tf.DO 


Oerebriu 


0.55 

9U 


Cb<il«s-       Oiiwr 

tfria       Orcnntc 

ud  YmL    Matter. 


SI  yi 


CHAPTER   n. 

GENERAL  DESCRIPTION   OF  DISEASES  OF  THE 
NERVOUS  SYSTEM. 


The  Mbthod  of  3ti:dyi>q  Nervous  Diseasks. 

Ix  trtudyinff  the  vital  pbenomeiiu  of  the  human  body,  we  Ipam 
fir^r  its  uoruai  structure  and  functions.  Then  wlien  diseased  we 
Hole  tht*  new  phenomena  whicli  liave  derelojjcd.  the  oausos  which 
produced  them,  and  the  aiiHti.iiJitcal  changes  lyin^  back  of  theiu: 
we  ^oup  our  facts  and  ^ivo  the  disease  a  name.  FiJially,  we  ap- 
ply the  methods  by  which  the  disorder  can  be  reiteveil  and  future 
attacks  prevented.  In  fine,  we  investigate  onr  .subject  just  us  we 
study  any  branch  of  natural  history.  Our  btudy  Uividt*  itself, 
therefore,  into — 

Nonual  Anatomy  and  I*hysioIog5'. 

S>  iiiptonuitolojjy,  a  study  of  tlje  morbid  phenomena. 

Eiiolop}'.  a  Htudy  of  the  causes. 

Patholoi^y,  under  which  we  include  a  study  of  the  morbid 
anatomy  and  physiolo^'. 

I>iu;;no«iH.  or  the  metho<1  of  differentiating  the  different  lyrroups 
of  di^easen. 

Pro)^io»is,  a  forecast  of  the  future  course  of  the  malaily. 

Treatment  and  Prophylaiia. 

Af^in.  although  nervous  diseases  exhibit  many  phases  and 
have  many  difTerent  morbid  chanut?^  Iwliiud  ih«ui.  there  are 
certain  features  common  to  all.  It  fiimplitles  tlieir  study,  there- 
fore, to  learn  first  what  thene  ^rtMienil  featun's  are,  just  an  a  per- 
son can  better  survey  and  pl'^t  **ut  a  country  in  detail  if  he 
knows  certain  general  facts  almut  its  lioundaries  and  topography. 
Hence  I  (thall  ftrst  present  in  a  jjeneral  way  an  outline  ol  the 
fundamental  facts  that  touch  more  or  leHS  on  all  form^  of  nervous 
disease.     My  first  chapters  will  be  devoted  to — 

fieneml  Anatomy  and  Physiolo^^y.  Symptoniatolopy^  Etiology, 
Patholo^fv.  lHacnosia.  Pro>fno.'*i.*>.  and  Trvutmcnt. 

Thesubject  of  anatomy  ami  phvhiolugy  has  already  been  briefly 
presented.     We  shall  now  take  up 
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Symptomatologt. 


1  shall  begin  with  a  (lelli)itioii  of  certain  ternia  that  are  fre- 
quently used. 

Nturology  is  the  science  of  ncrvouh  dineases. 

pHyohiatry  is  tlie  wienco  i>f  mental  dlseuses. 

A  neurosis  is  a  morbid  iierxous  state.  The  term  att  80U»etime» 
useil  i»  restricted  to  nu)rbicl  iu-tvous  states  of  functional  charac- 
ter. Tliin  i8  not  htrictly  curri*ct.  and  in  speaking  uf  neuroses  1 
give  it  the  general  moaning. 

A payrh'jjfi.'i  in  a  morbid  mental  state,  and  i»  nearly  identical 
with  an  inBiLiiity,  but  lias  a  broader  meaning. 

Tlie  vital  activities  of  the  nervous  system  are  ^llown  in  the 
phenomena  of  tiio  mind,  in  muscular  movetnents,  sensatioTi,  con- 
trol of  blood-vessels  iind  secrL'ting  giiuids,  in  niodillcutions  of 
nutrition,  of  tem|>eraturc,  and  visceral  action.  The  disorder  of 
any  ouu  of  these  functions  i>n.Mluces  a  train  of  s3'm[]tonis  which 
receives  a  name  in  acconlancu  with  its  character  and  rlass. 

Disorders  of  motion  are  called  k i nesio-uturuSKs;  tiiose  of  sensa- 
tion, fThtheHio'nenrosfs. 

(Jorrespoudingly  we  have  iropho-neuroses^  thertno-neuroses^ 
ncutomotor,  stcn-tory,  and  vht'errtl  jieuroaeti. 

When  mental  or  nervous  functions  are  disonlertnl,  there  Is  an 
increase,  decrease,  or  |>t'rven<ion  of  the  special  function  or  activ- 
ity. Certain  Ctreek  prefixes  are  used  to  indicate  tliis.  They  are; 
"hyper,"  which  mean  excess;  "hji»o," meaning  diminution;  "a" 
or  "  an,"  which  means  absence;  and  "  para,**  which  means  perver- 
sion. 

So  we  liave,  for  example,  hypencsthesia  or  excessive  sensibility : 
anftsthesiti,  which  means  loss  of  sensation;  luLnestliesi^L,  which 
means  jx^rversiun  of  sensation. 

From  tlie  foregoing  it  will  be  seen  that  the  classes  or  kinds  of 
nervous  symptoms  are — 

1.  Mental  tiud  cerebral,  forming  psychoees. 

2.  Motor  and  reflex,  fonning  kinesio-ncinroaes. 

3.  Sensory,  forming  msthesio-neurosea. 

4.  Trophic,  forming  tropho-neuroses. 
6.  Vasomotor  and  tliennic,  forming  angio-neuroses  and  ther- 

mo-neuroses. 

G.  Secretory,  fontdng  se<^retory  neuroses. 

Combinations  of  these  groups  of  symptoms  may  affect  vari- 
ous organs.  They  are  called  mixed  neuroses.  A  disorder  may 
aflect  certain  partj*  of  the  Ixnly,  like  the  extremities— it  is  then 
allied  (ill  acro-neurosis;  or  certain  functious  like  the  sexual  or- 
gans— it  is  then  called  a  sexual  neurosis. 


H  of 
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AtriheMnairous 


>5ecr^ory&1ro[Jbic 


Firt.  K.  — Duaiuu  it-uraniATixa  thk  Piuk- 

CIPLS     or     THE      CtUBiUriCATlO.H      OP      NkR- 


ComblnntioDB  of  mental  and  nervoiu  symptoms  form  psyoho- 
neu  rosed. 

A  i.H>intiiou  and  practical  division  of  nervous  symptoms  is  into 
the  objective  and  subjective. 

Objt-Hine  sytuptomH  are  tlioAe  which  can  be  observei]  and  noted 
by  the  phyHician. 

finlijeriite  symptoms  ari>  tht>s<*  which  are  felt  by  tho  patient 
and  give  no  outwiiril  sign.  Headache  is  a  Kulijective  symptom; 
atrophy  is  an  objtvtive  one. 

Tlie  particular  syuiptoiust  which  nervous  diseases  cause  are 
l»e*t  described  and  recorded  /'"^p     l« 

under    the    several    heads  MP   '"*    *" 

given  alK>ve. 

1.  The  mtjital  symptnnis 
include  all  tho^e  found  In 
in»anity,idiocy,  and  imbecil- 
ity, nml  will  not  bt?  given  in 
detail  here. 

The  common  symptoms 
met  with  by  the  neurologist 
are  mental  irritability,  de- 
pression, emotional  excite- 
ment, morbid  fears,  voli- 
tional weakness  and  lack  of  self-control,  iwrsistent  or  fixed  ideas, 
weakne»«  of  memory  an<l  of  power  of  concentration,  and  a  ten- 
dency to  hypnotic  and  sonmambuIi.stic  states. 

Certain  symptoms  due  to  disturbance  of  brain  function  are 
often  called  cTrt^/'a/.  as  dit4tinguished  frtim  mental.  They  are: 
vertigo,  disorders  of  equilibrium,  insomnia,  somnolence,  stupor. 

Headache,  head  pressure,  and  similar  feelings  are  alrto  often  de- 
ficribed  under  the  head  of  cerebral  symptoms. 

2.  Motor  ^t/mptoma. —The  symptoms  of  disordered  motility 
may  be  olassiflotl  as  follows; 

A.  S>Tuptoms  of  exaggerated  motility  or  hyperkineses. 
a,  fibrillary; 
Tremor:  r  Intentional,  or  tremor  on  motion, 

ft,  tremor  proper :  -]  trenjor  in  rest, 
(  constant. 
.  tonic, 
Convulsions  or  spasms:  ^  clonic, 

f  co-ordinateorpurposeful. 
Choreic  movements,  convulsive  tic.  athetosis. 
Muscular  tension  and  rigidity,  contracture,  myotonia,  myo- 
clonus. 

Forced  movements,  afi«ociated  movements. 
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KxnpfreratiMi  rol1ext*K.  cIoiiuk,  tn'pidatioa. 
B.  Syitipti»in«  nf  leswcMeil  motility. 

I'unilysiM  itnd  ^  iiioiiople4;ia,htmu[ik*;;;ia, 
pareniK:        }  j>jirHpiftJ7ia.  i]jpl(*^in. 

huKK  of  reilexes,  huperlk*iat  and  ilt*ep. 

Tremor  Im  the  result  of  a  disorder  in  thp  t<>Tiic  innervatiou  ttf 
muscles.  Mii»clo»  are  kt^pt  nonually  in  a  Ht^t^  of  sliKlit  teuHioQ 
l»y  rhytbuiiL'ul  iiii|MilseK  from  X\ie  hrain  cortex  fML^iKinu  down  Ht 
the  rate  of  about  twelve  per  wroml.  When  the  rliytlunand  force 
of  these  noniial  iiiipult<e.Haro  interfered  with  we  have  tremor. 

Tlie»imple8t  form  of  tremor  i^  oue  in  whieli  the  normal  tonic 
impulNew  have  an  ni>inirently  exaggerated  foree.  This  caunes  a 
fine  tremorof  ten  to  fourteen  vihratioiiH  per  eeeond.  When  there 
is  tin  iiitcrruptioji  tosome  of  the  impulsiefl  we  have  a  eoarso  treuior. 
Here  the  vibrations  are  five  to  eight  j^ter  Recond.  It  i«  eaUM'd  by 
a  partial  or  eomplete  dropping  out  of  the  alternate  impulse. 

Various  tt<'!inical  names  are  used  in  describing  the  tremors. 

We  havL-  tlie  fine  ami  eimrse,  as  described. 

hiteution  tremor  is  one  that  oecnr^  on  vohintary  movement, 
aud  is  opposite  in  kind  to  the  tremor  of  rest,  which  decreawes  or 
ceitMeii  on  voluntan'  effort. 

The  term  paralytio  tremor  \h  used  to  expreaB  the  tremor  of  ex- 
hauntion,  and  tlie  term  spiistic  tremor  that  of  exaggenited  motil- 
ity^ as  in  the  tremor  of  a  chill.  Ataxic  tremor  is  onu  in  which 
inco-ordinate  movements  are  combined  witli  the  tremor. 

Fibrillary  tremor  is  a  Que  twitching  of  the  individual  strands 
or  parts  of  muscles,  and  occurs  usually  when  they  are  wasting 
from  lack  of  neuro-trophic  influence, 

Cononlsioiiji  consist  of  abnormal  and  exaggerate<l  nniscular 
contractions  occurring  in  rapid  succession.  Convulsions  may  be 
clonic,  i.e.,  the  muscles  rapidly  and  alternately  contract  and  relax 
in  an  exaggerated  and  irregular  way;  or  they  may  be  tonir.  i.e., 
contracted  steadily  an<l  conlimiously.  When  a  tordc  muscular 
contraction  is  iminful  it  is  called  a  tramp.  Convulsions  iriay  l)e 
co-ordinate.  In  this  case  the  patient  moves  tlie  limbs  and  l)ody 
iu  a  more  or  less  purposeful  way.  He  throws  himself  about  the 
bed,  jum|>s,  kicks,  strikes,  tears  the  clothes,  etc. 

Convulsions  are  usually  weompaided  with  lo«a  of  conscloas- 


Chorein  mowmentJt  are  sudden  Jerking,  twitching  movements 
of  different  groups  of  umscles.  The  movements  are  purposelesi 
and  ai^  not  under  control  of  the  will, 

Conmilniof  r/c— When  a  choreic  movement  is  confined  to  cer- 
tain grou[>s  of  umscles  whicli  work  together  for  a  common  pur- 
|Kwe,  like  those  of  the  (ace.  or  eyes,  or  larynx,  it  is  culled  a  *'  tic." 
The  woremeata  in  the  "  tics  "  ore  more  de&uVle  m  cYuiXfutXAic  &t\A. 
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tav  limiteti  toniuiscle«phy8iologioaUy  (n^ouped  for  adeftnitefano- 
lioti.  Tlius  we  have  tics  of  the  uiuscleH  of  eipretwion,  or  of  respl- 
mtion,  or  Kpecvh,  or  locomotion. 

AfJiet'jsis. — This  is  a  name  ^iven  by  Hammond  to  a  peculiar 
loriii  of  movement  chftraoterized  by  slow,  huecessive  ttexion,  ex- 
tensiiun.  pronation,  ami  supination  of  the  fin^ePK  and  hand  and 
arm,  or  of  analogous  movement  of  the  toes  and  feet.  The  motion 
Tarelr  oea«es  in  waking  hours  except  for  u  fehort  time.  The  con- 
tractions are  forcible,  steady,  and  even,  and  Bomethuea  ]>ainfu]. 
The  hand  a.«.'*amei*  charartehstic  [xjsitions. 

A  muiraiture.  is  a  tonic  muwailar  Kposm  of  lonji  (hiration,  i.e.^ 
daysor months.  Aeontracture  may  l}e functional  oroPKanie:  and 
In  order  to  tost  this,  one  mubt  Hnd  whether  it  ceases  during  sleep 
or  under  an  aua'sthetic;  if  &o«  it  i«  functional  ifiee  Uy&teriaK 


/ . 


A 


Fia.  IS.— Tb«  Hasd  ix  ATarrcMts  (Srnrwrru.). 


In  forred  tnov^merUs  the  patient  suddenly  and  involuntarily 
i»  thrown  forward,  sideways,  or  whirled  about  in  various  ways. 

Aa^tociaUfl  movements  are  those  which  occur  involuntarily  in 
a  limb  or  muscle  at  rest  when  the  corresponding  limb  or  muscle 
is  moved  on  the  opposite  side. 

Thuisin  hemipleg-ia  the  movement  of  the  iionnal  ami  may  ex- 
cite A  movement  in  the  one  paralyzed.  The  patient  is  given 
a  piece  of  chalk  in  each  hand,  and  each  hand  is  places!  uix)u  a 
blacklwxird  lyinj;  on  the  table:  attempts  at  drawing  lines  with 
the  S4iuud  arm  cause  movements  of  a  similar  kind,  but  less  per- 
fect, on  the  paralyzetl  side. 

Purtiiysia  or  akinesis  is  u  loss  of  motor  power.  Monoplegia  Is 
a  condition  in  which  one  limb  is  paralyzed;  hemiplegia  one  in 
which  one-luilf  the  body  is  (lanilyzed :  and  paniplegia  one  in  which 
the  two  lower  limbs  are  aflTected.  Sometimes  a  double  hemiplegia 
or  diplegia  occurs. 

The  term  paralysis  is  sometimes  used  to  indicate  loss  of  any 
kind  of  function,  as  paralysis  of  sensation  or  secretion. 

J^rejfi^  it,  n  term  ustW  tu  indicate  a  partial  pandytuh.    \l\6  mAi 
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in  W  oonfonndetl  with  tho  term  general  pareaifl,  which  in  a  form 
of  insanity. 

7V*t  Rtjlexifi  and  Thdr  Disorfierft.—Vv\\on  an  inipnls**  stnrteil 
in  an  Afferent  nerve  reMiclies  the  spiniU  cortl  or  meilulla  and  is 
thence  reflecieil  at  cmce  uiH>n  an  efferent  nerve,  it  i**  calle*!  a  wim- 
ple rttflfjc  action.  The  process  i**  an  involuntary  one.  It  ordi- 
narily occupies  one-tenth  to  one-tweKth  of  a  second.  The  affer- 
ent nerve  may  be  an  ordinary  eutuneous  seneiory  nerve,  or  it 
may  l>e  a  itpecial  nerve  wliose  wde  function  in  to  excite  reflex 
a<.'tion.  Thetic  latter  nerves  are  called  excito-reflex.  This  kind 
ia  principally  supplied  to  the  viscera. 


FM.  10.— DijuiiUM  ■■owixa  tmb  Rcrutx  A  no  or  Spimal  Cord.  8. 8«o«orx  ezdto- 
nAex  nerrM:  4,  rotitor  uvrve  to  iniucle;  D.  luoior  Dorve  oett. 

In  neurology  we  have  to  do  with  four  kinds  of  relleies; 

The  Hkiu  or  supeHioial  reflexes. 

The  tendimouM  or  deep  refleies. 

The  visciTikl  rfllexea. 

Idii>pathto  niuhcle  reflex. 

All  these  may  l>e  cxaggerate<l»  lessened,  or  alwent.  Further 
description  of  thetw  rutiexes  will  l>e  given  under  the  head  of  diag- 
nosis. 

3.  Seii9ory  symptomn: 

Autrstheaia  i»  a  loss  of  tactile  sensihility. 

Antilijettia^  a  Iohh  of  eenHibiUty  to  pain. 

Thrnno-nno^t/tttttn,  a  loss  of  seimihility  to  temperature.  There 
may  be  loss  of  eold-seuse  or  of  hent-seuse,  or,  as  is  usually  the 
ease,  of  both  senses. 

TJje  term  luimntheaiik  is  often  umid  wUU  a  ^u<&tttX  \uMttu\\xi^  U^ 
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indicate  1n«s  of  all  fomis  of  fienftibility.  AnHwrhenia  in  ttilA  sense  in 
&&ymptoiu  referred  to  the  »kin,  bones,  mucous  luembranes,  special 
senses,  or  vi$w«m.  The  inuArles  have  two  kinds  of  sensibility,  a 
eensibilitytu  pain  and  u  special  niu8cIeHeni«e.  Antestbeeia  of  the 
pain  sense  of  niusole  is  called  loss  of  iiiuHetitar  sensibility  or  mus- 
cular anal^:e8ia.  Amestlietnia  of  the  H|>ec)al  muscle  sense  is  oae 
of  the  factors  in  causing  a  symptotn  known  na  ataxia. 

Ataxia  is  a  symptom  due  to  loss  of  the  si>ecial  seosibiiity  of 
the  moseles.  articular  surfaces,  and  tendons.  Tliis  special  sense 
informs  the  individual  of  the  degree  and  strength  of  muscular 
xuoveiuents,  and  by  it  delinite  and  co-ordinated  movenients  are 
made  iius!>ible.  The  weight  of  objects  uiid  ixMsitiou  of  the  limbs 
are  also  detennined  by  it. 

In  static  ataxia  there  is  loss  of  the  power  to  preserve  perfectly 
the  ecpiilibrium  when  standing.  It  is  due  to  the  form  of  anns* 
thesia  just  referred  to. 

In  locomotor  or  motor  ataxia  there  is  loss  of  power  to  co-ordi- 
nate the  limbs  properly  in  motion.  In  these  conditions  there  is 
also  usually  a  loss  of  power  to  appreciate  weights  or  the  position 
of  the  limbs.  The  term  mnsmilar  aihirsthesiu,  however,  is  often 
Tued  to  indicate  these  latter  symptoms. 

Crrrhe  fiat  at  aria  is  a  form  of  inco-ordlnation  due  to  disease 
of  the  central  organ  uf  e<iuilibration,  viz.,  the  cereljellum. 

The  anipsthesias  may  be  biconiplete,  and  special  technical 
terms  are  sometimes  used  to  indicate  such  conditions,  but  they 
AT©  not  necessary. 

Uypero'ifthe^ia  is  an  excessive  seiisibiUty  to  touch,  contact,  and 
other  stimuli. 

Hyperalgesia  is  excessive  sensibility  to  pain,  and  is  nearly 
Identical  with  tenderness. 

I>yinrsth('Sia  is  an  abnormal  sensation  such  as  a  "thrill"  or 
feeling  of  di^coiiifort  produced  by  ortlinary  tactile  or  painful  im- 
pressions. 

Panrnthf'ffia  is  a  term  applied  to  all  the  morbid  general  sensa- 
tions except  pain.  The  ijaneuthesias  include  such  feelings  as 
uumbnei^,  prickling,  fonuication,  flushing,  burning,  itching,  cold- 
ness, tickling,  feeUugs  of  weariness,  exhaustiou,  various  peculiar 
visceral  sensations.  Ordinarily  in  speaking  of  partesthesiw, 
howeverf  wo  refer  to  such  feehngs  as  iiuuibnesK,  prickling,  and 
creeping. 

Delayed  sensation  is  a  symptom  in  which  an  appreciable  time 
«xists,  usually  one  or  more  seconds,  between  the  time  of  applying 
A  stimulus  and  its  appreciation  in  consciousness.  Normally  a 
tactile  st-niiation  can  be  felt  and  resix>nded  to  in  less  than  one* 
t^ntb  of  a  .second. 

lYart^erred  or  r^erred  or  reflex  sensat  ions  are  those  in  vrVos^a. 
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the  irritation  \h  iiiaile  at  one  point  ami  felt  at  another.  Thus  an 
Irritation  in  ttip  stomach  causeH  a  pain  felt  in  the  foroheiul. 
The  whole  class  of  so-called  retle.T  pains  are  really  tranftfcrreil 
sensations,  since  in  reality  there  is  no  retlex  action  in  tliu  pn*cei*#, 
fiK  will  be  seen  later.  Alhuhirhi  is  a  peculiar  form  of  tran»ferre«l 
sensation  in  which  an  irritation  applied  on  one  Htle  of  the  body 
\»  referred  to  a  correHjiondiii^  point  on  the  opposite  side. 

The  special  i*ensert  when  disordereil  cause  symptouiB  which  are 
given  s|MM^ial  names.  These  will  be  described  in  eouuectioxi  with 
the  i*i>ecial  subjects. 

4.  7^ophi'':  liisordtrs. — These  are  called  tropho-neuroses.  They 
oonnlKt,  so  for  an  relates  to  neurology,  chiefly  of  hypertrophy 
and  atrophy  of  ner\'es,  muscle,  cutaneous  and  mucous  tis»ue«, 
joint  depeneratlons.  and  various  skin  eruptions. 

The  truphu  iifuroHe**,  if  thoy  afTcct  joint**,  are  called  arthro- 
pathies; if  mu.'i^f'l^'s.  atrophies,  hyi»ertpophi4's,  and  dystropliies;  or 
if  with  atrophy  there  is  a  great  substitution  of  fat  the  condition  Is 
known  as  lipomatosis.  When  nerves  are  affected  there  results  de- 
^ueracitHi. 

Tropho-nenrospfl  of  tho  skin  prodnre  various  symptotus  such 
as  herpcii,  iK>mplnVu.s,  and  other  eruptions,  pigmentutiun.  leuco- 
derma,  aIoi>e*Ma,  and  bed-sores. 

5.  VtMomotor  and  ScarHorf/  .Si/m/i/oww.— The  nerves  supply  Inif 
the  blood-vessels  and  se«*retinjf  (glands  work  toj^ether  and  are 
usually  disordered  together.  SeiMirat«  disttirbances  of  the  ves- 
sels and  tclanils,  however,  occur. 

Auj/tn-iitunKth  is  the  term  piven  to  disonlera  of  the  vaso- 
motor centre  and  nerve«.  Augio-sptism  is  a  condition  in  which 
there  is  increase  of  vasonnitor  tone  and  spaemodic  contraction  of 
the  muscular  cwits  of  tlje  arteries.  Augio-piuti/j/sfx  represent* 
tlie  opposite  condition.  Such  disorders  affecting  the  skin  aro 
eltown  by  pallor  and  coolness  or  by  tlushiriK  and  heat.  Avgio' 
ataxia  is  a  condition  of  variability  and  irre^cularity  in  the  tonus 
of  the  bloiNl-vessels. 

11.  The  st^ri'etn/^  nefimttes  affect  oftenest  the  skin. 

iiyperidrosis  is  an  excessive  swejitfn^.  AuirlrontM  is  exeessive 
dr}^lPS.M.  Pariftrojfiji  is  a  perversion  nf  secretion  in  which  peculiar 
oilors  t»r  colors  art*  noted.  HtrmitlroHfjt  Is  the  tenu  applieil  to 
bloody  Hweatitu;. 

The  secretions  of  the  internal  organs  are  controlled  by  ner- 
vous influences,  bat  their  sp«H.*iaI  disturbtuices  do  not  require  de- 
scription here. 


CHAPTER   III. 
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DIAGNOSIS  AND   METHODS  OP  EXAMINATION. 

TuK  <lia(i:iK>siH  of  a  nervout;  ilit<ejise  may  bo  j^iinply  u  cUnlcAl 
one;  lliut  in  to  Kuy,  one  may  recugnize  it  as  tH*longiiifj^  to  a  certain 
known  arid  detiuite  group  uf  uymptomti.  Thu.s  in  rocugiiiziug  the 
pbenoiuvna  of  epilepsy,  one  makes  a  rlinieal  dinKUosis.  In  other 
rases,  and  especially  in  ajl  organic  nervous  diseases,  the  physician 
must  make  iu  aUditioa  a  local,  and  tbun  a  puCbologicoi  diai^^nosis. 
That  is,  we  nuist  determine  the  scat  and  nature  of  the  disease. 

A  diaKUOsiri  is  made  by  linit  gettint?  all  ttie  obtainable  farts  in 
the  patient's  paat  bistor>',  then  by  learnintr  fn)iii  liim  all  his  sub- 
jective symptoms,  and  finally  by  making  an  examination  accord- 
ing to  the  technical  methods  to  be  here  described.  In  examining 
«  |>atient,  It  la  imperative  that  a  careful  searoh  for  di^tiases  out- 
side the  nervous  systetu  first  be  undertaken.  Then  the  morbid 
nervous  phenomena  should  l>e  investigated.  The  physician  should 
mak>-  it  an  invariable  rule  to  make  this  examination  in  a  certain 
fixed  and  systematic  manner.  The  best  methtid  is  first  toget  the 
family  ami  personal  hist(»ry,  and  then  to  go  over  the  mental,  cere- 
bral, atid  special  ntTvous  functions  serially  in  the  way  indicated 
under  the  description  of  general  symptoms,  thus:  Examine — 

1.  Physiognomy,  general  condition  of  nutrition,  complexion, 
physical  defects  (stigmata  of  degeneration),  gait,  station,  pos- 
ture, 8£»eech. 

2.  Mental  and  cerebral  symptoms. 

3.  Motor  and  nmsciilar  sym[>toins,  including  inuscidar  and 
joint  atrophies,  electrieal  relictions,  and  ihe  retlexes. 

4.  Sensory  symptoms,  general  and  special. 
6.  VoHimotor,  trophic  and  secretory. 

IJ.  Visceral  centres. 

In  investigating  tlie  family  history,  it  is  often  necessary  to 
make  very  direct  and  probing  inquiries,  for  patients  are,  as  a 
rule,  inclined  to  forget  or  ignore  the  existence  of  nervous  and 
tuental  disea.se  among  relatives.  The  existence  of  consumption 
and  inebriety,  epilei>sy  and  syphilis,  in  the  direct  line  are  very 
important  facts;  so  also  are  those  coneerning  birth.  The  pa- 
tient should  \>e  quostione<I  closely  ax  to  his  previous  diseases, 
especially  syphilis:  also  as  to  his  habits  In  relation  to  sexual 
indulgence,   indulgence  in    alcohol,   and   .siuokiiig.     In  women. 
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tlie  ten  linbit  tthould  be  Iiiqiiirpd  Into.  T)ie  patient  may  bo  al- 
Wiwt't]  tri  tell  his  own  story  first.  Proper  qiitfries  flhotild  be  put  to 
jbuppleiiieiit  Ibis,  imd  llnally  tlie  [Hitiunt  shuuUl  l>t)  askeil  toHt^tu 
IhoKe  KymptoniH  wlik*h  to  hi.s  iniiitl  are  iiuiin  fuid  doiuimLiit. 

Wt*  will  now  (fo  ijvvT  tbe  abovr  points  iu  detjiil. 

I.  Thk  PMYHiooNCiMY,  iviuipli'xion,  posture,  and  gait  being 
noted,  tlu;  pltysiniaii  looks  next  for  I'videnoeu  of  imperfect  phj'si- 
cal  dtivejnpnient.  These  are  known  as  the  sttt^niatA  or  marks  of 
Uegeneratlon. 

Mauks  ok  I>Kf»KNKRATinN.— fftfiwra/.— Shortne«8  of  height, 
general  feebleneK»<  of  eonHtltution. 

Left  arm  and  Ip^  larger  than  right,  long  flnpers. 

Cranial. — Asymuietry  of  .skull,  and  e**pepially  of  frontal  Iwme. 

Short  parietal  arc  (noted  in  epilep»yj,  short  frontal  arc  (noted 
in  petit  mail. 

Veculiur  ty|>e  of  Bkall,  e.ff.^  trigonal,  seapliorophullo,  plngio- 
cephaiic. 

High,  prominent  forehead  in  women. 

Heavy  jaws,  leiuurian  hypophesis,  pro^jimthiMu. 

Lar^e  frontal  tiinusos.  nmall  orbit. 

High  and  naiTow  palate  (noted  in  idiots). 

Muscular. — Unequal  itinervatlon  of  facial  miiBclcs  on  the  two 
sides. 

DenresHion  above  glabella  due  to  over-aotlon  of  corrug&toni 
{note<I  in  epilepsy^ 

Btiutnts  and  avtigmatimu. 

(itfnr  J/<7rA**.— Deviation  of  nose;  ears  long,  or  prominent,  or 
set  too  for  baek :  abtjeneo  of  helix,  antiheUx,  or  lobule. 

Badly  set  and  badly  nourished  teeth. 

Crown  of  scali)  double  or  out  of  plaee. 

Small  or  deformed  tfenitalH,  atrophir  uterus. 

Phyaiological  marks  are  tbost*  of  doMcient  vital  activity  of  the 
organic  functions,  such  us  weak  heart,  low  arterial  tension,  un- 
stable vasomotor  innervation  eau-sing  coldness  and  flushing  of 
eitremitica,  weak  ili^retition.  constipatiuu,  amcnorrhnvi,  sexual 
weakness  or  perversion. 

Psyhical  marks  are  those  in  general  of  feeble  or  erratic 
mental  activity,  unstable  will,  deficient  moral  sense,  luid  lack  of 
emotional  control. 

While  many  of  the  foregoing  stigmata  have  no  significance  in 
themselves,  yet  a  combination  such  as  impreKses  the  observer 
■with  its  preponderance  is  of  great  importance,  for  neuroses  or 
psychoses  developed  among  this  clawi  have  a  much  more  unfavor- 
able prognosis.  It  JM  esjHH-ially  among  nouraythenict*.  epileptics, 
severe  forms  of  hysteria,  and  in  the  insanities  that  these  signs  are 
to  be  looked  for  and  studied.  Among  normal  men  a)>out  two  per 
cent  have  the  stigmata  of  degeneration;  among  lunatics,  crimi- 
nals, abortive  types  of  paranoia  and  primary  forma  of  neuras- 
thenia, the  percentage  is  about  thirty. 

The  accompanying  table  will  be  of  help  in  making  the  in- 
vestigations relating  to  the  cranium: 
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To  understand  it,  it  is  nwewMiry  to  describe  the  skull  land- 
iDHrkR,  and  to  ^ve  briefly  tlie  clniwlflctttfon  and  toriuH  used  by 

authropoloffisti*  and  alienists  in  deticribing  the  diuiensiouM  and 
8hai>e  uf  the  hkull. 

DiMKXsioxs  AXn  STfAPK  OF  f^KVLtj.—Oeuprat  Clnjixifrntwn. 
— Anthr<>p«)l(>K'sts  niakea^neralelaysitlealion  of  skulU  into — 

The  dolichooephaUi',  in  uhjeh  thu  autero-poj^terior  diameter 
la  to  the  transvorsf  as  llM)  is  to  7^  ar  less;  the  lirachyrephalic, 
in  which  tlip  len^tli  is  to  ttic  bnvidtli  jib  lOO  in  to  H<>  or  more; 
the  inesoeeplmlif.  in  which  the  Ifti^rth  is  to  the  breadtli  as  IrtO  is 
to  75  To  HI).  The  physiolo^^icid  limits  of  variation  in  the  ratio  of 
length  to  brewll hurt- from  !(«►  t<»  70  to  HW)  to  IN>.  The  dimensions 
and  Hhape  nf  ilie  skull  vary  with  aj^'o,  sev,  individual,  race,  and 
with  certain  pathoIof^icaL  conditions  and  artifiiMal  defonuitief^. 
lu  general,  however,  the  variations  in  the  Bha|>e  and  bizeof  the 
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Flo.  DO.— B,B,  On.»oa'fl  riAiial  plant*:  m.fi.t.  Uie  IrloLiigle  for  aiu<KrtAlolaK  thA 
empirical  |pruale«(  helffbc  CB«i>«iict>. 


skalls  of  healthy  adulta  of  European  and  Amerlran  races  are 

fairiv  uniform. 

Vat'ititinnft  Drpnirffitt.  upnn  Af/^. — Thn  proportions  of  the  ftkuU 
chants  nio«i  considerably  in  the  flrnt  year,  an<I  continue  to 
change  up  to  the  fourth  year.  After  that.  mfxlificntinnN  are 
nltght  in  amount  anil  appear  more  slowly.  By  the  end  r>f  the 
seventh  year  the  skull  has  nearly  reache<l  it*  full  size  (tiee  table), 
more  nearly  in  jri'***'  than  in  boys.  The  chief  ineasureuieuls  diir- 
Jnar  oliildbootl  are  ffiveu  in  the  table.  The  protuberances  and 
riaires  are  less  marked  in  children. 

The  femah  ttknll  is  lurirer  i>osteriorly,  is  broader,  lower,  with 
higher  orbita.1  diameter;  often  it  has  no'tdabella,  no  euper-glahel- 
lar  depresAioii.  and  is  1ps8  well  iiiarkeil  ns  to  its  ridges,  proud- 
nences,  and  sutur(*8. 

Variations  rw  Rt'ijarth  Racf>.—'Vh&  length-breadth  index  and 
other  cranial  indices  and  tlie  volume  are  the  only  racial  differ- 
eDC«6  so  far  eiteni?ively  studied.  Even  the»«e  are  too  indcflnito 
factors  to  be  of  any  practical  value.     In  tTt'^ieral,  we  may  say  timt 
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Uiecloliohocephaiio  or  long-heaileil  are:  the  English.  Imh.  Scan- 
tliiifivianft.  iie*jroe««,  7H;  Anibs.  T-i,  r'hiiiese.  Tfi.  The  brachytwph- 
ftlic  or  bronil-hcAded  are:  thtM:fenii«ii>.  HI .  RuKsiiiiLS.  Turks.  81. 
Theineso^enhah*.'  or  me<huin-shrt|M*ti  heudsare  the  American  lu- 
iluiiiK.  7(1;  Hollarnlers,  Parisians.  7!». 

The  VaruitioHif  Ihptutli-ut  u}>on  Art ifloiai  Deformities^  Accf- 
d*iits^  Percergionjt  of  Growth  mid  Ihttiopment,  and  tipott  Dts- 
easf. — There  are  certain  more  or  less  pathulogieal  variations 
in  the  f^hape  of  the  Kkiill,  due  to  a  premature  (mttiHcation  of  a 
6Uture,  or  arrest  of  ilevflopnient  in  a  centre  of  ossillcarion,  or  to 
a  hyiK'rphk^ia,  or  aplasia  of  a  part  of  Uie  bkull  or  of  its  contend. 
When  one  part  is  s^hut  o!T  from  il^  njitur.il  expnnMon.  other  part**, 
fts  a  rule,  underj^'o  compensatory  development.  This  nrinciple 
underlies  (lieitatholoicy  of  cranial  deforuuties.  Those  deforuiiti^ 
which  it  would  he  well  to  look  for  are — 

The  triangular  or  tritronocephalie,  skull.  Tlio  keel-sliai>etl  or 
ftcaphoeephalic  skull.  The  acrot'ophnlic  sknll.  The  oxycephalic 
or  steeph'-shaiM^l  skull.  The  tlat-heaiied  skull.  The  plngioceph- 
alic  urohliipiely  deformeil  skull. 

Variiitiiiitft  ia  tfit^  fusfine,  Crt'minaf,  Epihptif\  and  nfher  Ptti/- 
rhopathin  ClanN^s  (ff/*t/>i////.— Mhiiuial  meai^urenientH  of  the  fron- 
tal arc  <n  /i)  are  oftener  foiuid  in  insiuie  and  criminals.  The  jm- 
rietal  ore  is  also  said  to  he  often  8horter  in  the  insane,  defective, 
and  drhnqueiit  cUisi^es  and  in  epilepticis.  In  these  clubset),  how- 
ever, maximal  excesses  alst>  often  occur. 

There  is,  as  yet,  no  acknowledj^ed  special  variation  or  type 
which  i».  of  iUelf,  an  indication  of  a  peculiar  mental  trait  or  Ht*e- 
ci!h*  |katholo>;icjil  condition,  althouffh  Loinhrosoaiid  his  followers 
hJive  tried  to  make  out  Mich.  On  the  whole,  it  is  found  that  pro- 
nounced ileformitte«  occur  often  in  healthy  persons,  while  in  \>»y- 
chojMiihic  clai^si's  and  cnminats  there  is  a  hir^e  pro|>ortion  of 
sli^nt  variatiouK  t^enerally  uiinimul,  i.e.^  betow  the  lueaii  mean- 
urements  frtnn  tlie  noriuai  type. 

For  all  ordinary  purpows  the  only  In.strunients  neede<i  iu  ex- 
amining the  crnnium  are  a  tape,  a  t<trip  of  lead  to  use  asacon- 
forujateiir.  and  a  pelvimeter. 

2.  IXVESTIGATIOX  OF  SYMPTOMS  OF  DlSORDKRKD  MOTIMTT. 
— The  recognition  of  gros«  disturbances  stich  a.s  hemiplegia  and 
paraplpf^a  iK  easy.  To  determine  the  exact  extent  of  the  paral- 
ysis,  the  patient  must  be  mad(*  to  move  the  limbs  and  contract 
the  muiioles  in  every  |>o8»i1)le  way.  Tlie  degree  of  paralysis  in 
some  groups  of  mu.sek*»(  can  he  measured  by  dyimmometers. 
The  ordinary  hand  dvnamometer  of  Mathieu  mea^ure9  the 
dejrreeof  i>aralysi!t  in  the  flexors.  It  should  Ix*  gradnat^nl  accu- 
rately in  pounds  or  kilograms.  1  haw  devised  an  instrument  by 
winch  the  strength  of  the  extensors  of  the  hand  and  fingers  can 
Iw  tested. 

The  Avorai?e  power  of  pressure  on  the  Matbieu  dynamometer 
i»,  for  an  adult,  forty  to  fifty  kilogramK  for  the  right  hand,  and 
three  to  five  kilftgnuns  les.^  for  tlie  left.  A  woman  has  about 
two-thirds  of  the  |>ower  of  a  man. 

I  have  hatl  constructed  an  api>aratus  hy  which  the  strengrth 
of  the  leg-pu&h,  i.e.,  of  tiie  exteuHors  of  the  leg,  and  foot  and  the 
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eactensors  of  the  thigh  is  tested.  Thennterinrtihiftl  and  calf  mas- 
olw  eoii  also  he  tested  bj-  luuanei  o(  au  instrument  uolled  the  [le- 
domet«rdevbied  hy  the  late  Dr.  William  R.  Hinlsali.  A  K*Jotl  idea 
of  thedegree  of  pjiralysis  cun  begot  Ijy  nmkinitf  tlie  patient  take 
the  phyaician^s  two  hands  with  his  own  ami  squeeze  eaeh  at  the 
Htuue  time.  A  malingerer  or  hysteric  will  often  in 
this  way  anconi«ciouHly  presia  much  hanier  than  he 
is  aware.  The  physician^H  own  ingenuity  will  sng- 
gvMt  various  ways  of  testing  the  strength  of  the  leff 
and  tlilgh  muselca,  sueli  a.n  making  the  patient  rise 
on  one  toe,  rlimb  uix)n  a  ehair,  poah 
against  an  object  with  hin  foot>  etc. 


J 
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Pin  •JH.  —  yoofr  llYKAMDitrrKii. 


Tremor  is  tost«d  by  making  the  patient  hold  out  the  bonds 
and  arms  at  full  length,  s|M-i*ading  out  the  fhigers  at  the  same 
time.  To  dctennine  whether  the  tremor  increases  on  volitional 
movement,  give  the  jHitient  a  full  gla«8  of  water,  let  him  hold  it 
out  for  a  moment,  then  bring  it  to  his  mouth  slowly.     If  the 
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Fiij.  £).— DiAORAM  or  A  KiXK  VreiijiTonv  TrotwoR     Ten  of  thoMlvictoTwontbe 
lower  lioe  equal  a  Kconil. 

tremor  Increases  with  this  movement  it  Is  eAlled  "Intentional." 
A«  a  gpneral  rule,  the  tremor  of  organic  disease  is  increa>ied  by 
volitional  movement,  and  oeaj4t»s  during  rest  of  the  extremity. 
Functional  tremors  are  UKually  continuous. 

In  pome  forms  of  tremor  the  hand   and  arm  shake  as  a  whole; 
»ueh  tremors  are  called  vibratory.     In  other  forms  the  tremor  In- 
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▼olres  only  the  fiugera  or  houd.    Such  tremors  are  called  oscilla- 
tory or  sfgiueiit^il. 

The  apparent  vibration  of  a  tremor  may  range  from  five  or  six 
to  ten  or  twelve  per  second.  To  determine  m*curately  whether 
the  tremor  is  Jine  or  coarse  special  apparatus  is  needed ;  hut  one 
can  with  a  Utile  experience  determine  tlus  fairly  well  by  ot>8erva- 
tion  alone.  Ur  we  cjin  use  a  sphyguioprnph  as  shown  by  Dr.  F. 
Peterson.    Thin  instrument  is  flied  tirmly  on  the  table,  and  the 

muloos  foretinger  held  lightly  against  the  lever.  Tremor  that 
hardly  observable  by  the  eye  can  be  felt  by  placing  oue^s  hand 
fcK»hi»t  the  extenUeil  fingers  of  the  patient.  Tremor  of  the  tongue 
and  lips  and  facial  nmscles  nmiii  be  carefully  looked  for.  It  is 
tested  by  making  the  patient  close  the  eyes  tightly  and  show  the 
teeth  or  protrude  the  tongue.  Tremor  of  the  whole  head  duo  to 
the  neck  muscleis  must  be  distlnguLshetl  from  secondary  shakhig 
of  tiie  head  due  to  a  tremor  of  the  trunk. 

FibriUary  tremor^  which  involves  only  certain  fibres  of  the 
muscle.  iH  seen  ofteuest  in  the  tongue  and  face  muscles  of  the 
extremities. 

Choreic  movements,  tics,  ;is80ciated  and  forced  movements, 
and  the  other  forma  of  motor  difiturbanee  ran  be  recognized  by 
simple  observation. 

Mj/oiUema  is  a  tonic  epasrn  of  a  part  of  a  muscle  near  its  teu- 
doDOOs  attachment.  It  is  produced  by  a  sliarp  blow  upon  the 
masole  near  its  tcndonous  in8ertion.  This  causes  the  muscular 
fibres  to  bunch  up  intoa  small  tumor  for  several  seconds.  Its  pres- 
ence indicates  rapid  muscular  wasting  from  exhausting  disease. 

Idiopathic  munfnilar  spasm  is  a  phenomenon  of  a  similar  na- 
ture. When  the  belly  of  a  muscle  is  struck  witli  a  dull  instru- 
ment, a  welt  of  contractetl  muscle  appear>  and  lusts  several  sec-  i 
I  oncU.  It  indic4Ltes  an  exaggerated  mu»oular  irritability.  ^^H 
^^  Thb  Examination  ok  thk  Kkklkxk.s.— Thetie,  as  already  ^H 
^^ktated,  ore  of  four  kinds:  (I)  the  sui^erficial  or  skin,  (2)  the  deep  1 
j^^br  te&donou£,  (3)  the  vi-sceral,  and  (4)  the  muscle  refiexes.                                 ' 

1.  A  /tkin  or  ituperJltUat  rejttx  is  produced  by  scratchuig,  tick-. 
Ung.  pinching,  or  irritating  the  skin,  with  hot,  cold,  or  chemical 
Irritants.  The  result  is  a  contraction  of  the  nmscles  supplying 
the  parts  near  the  irritation.  The  skin  refiexes  wljich  can  be  or- 
dinarily brought  out  are  the  plantar,  cremasteric,  epigastric,  ab- 
dominal, erector  spinal,  interscapular,  palmar,  and  certain  cranial 
reflexes. 

The  plantar  reflex  is  produced  by  tickling  or  scratching  the 
'soles  of  the  feet.  This  causes  a  quick,  involuntary  jerking  up  of 
the  foot  and  leg. 

The  cremasteric  reflex  is  brought  out  by  scratching  the  inner 
Bide  of  the  thigh  or  the  skin  over  Scari>a's  triangle.  It  causes  a 
drawing  up  of  the  testicle  on  the  same  side. 
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The  abdominftl  reflox  oonsistg  of  ft  contrtiotion  of  the  alxlomi- 
iihI  iuu8cle8,  cjiuseil  by  irritating  the  bUU"  of  the  alxloiuen. 

The  epignetrlc  reflex  consists  i>f  a  contraction  of  the  np[»er 
fibres  of  the  rectus,  rAnned  by  irritating  the  skin  of  the  lower  part 
and  side  of  the  thorax. 

The  erector-Hpinwl  redox  conHiHts  nf  a  contraction  of  some  of 
the  fibres  of  the  erector  spina>l,  c«U!*eil  by  irritating  theesklu  alont^ 
It6  outer  edffe. 

Tlie  scapular  reflex  conBist>4  of  a  contraction  of  AOiue  of  the 
scapular  muscles.  caummI  by  irritating  the  siiin  over  them. 

TIio  palmar  rcllex  it*  pnxluced  by  irritating  the  imlmsof  the 
hands. 

Tlie  cranial  reflexes  are  the  lid  reflex,  canned  by  irritations  of 
the  conjunctiva  or  of  the  retina:  the  piipillary-.skin  reflex,  which 
cunnitftM  of  a  dilatation  of  the  pui>il  caused  by  Koratching  the  tiRin 
of  tlie  cheeic  or  chin. 

The  IcvWn  of  the  spinal  curd  tlirou^h  which  the  impulse  travels 
are  indicatiMl  In  tlie  acroiniwinyiiif::  table. 

TABLK    showing    the    NKRVEb    AND     SPINAL    CORP    LEVELS 
BllOliUHT     I.XTO     PlAV     IX     TUK     DiKFKRKNT     SlTPKKFICIAL 

Rki'i.kxks. 

Sjilual  SuiHTTloial  i$|)liial  biiiH:>i-tkiiU 

Ni*rvi_'  ICudex.  Nervv.  liullvx. 
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Pcapular 


5) 


AlHlouitnal 


(.*rvnia«terio 


Knee  jerk 

J     Gluteal 
[  Ankle  clonus 


Epigastric 


« 


Plantar 
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The  superficial  refleiee  that  can  ordiDarily  be  brought  out  in 
heftltliy  porsoiis  art*  thp  plantar.  creiun«teric,  epigastric,  and  tho 
cranial  rfttexes.  The  iwliuar  i-eftex  is  rarely  present  in  healthy 
p**ople  except  during  sleep,  and  in  children.  The  su|jerl\ciiU  re- 
flexvf  depend  up<>n  the  intejjriity  of  the  reflex  spinal  arc.  and  to  a 
lees  extent  uiK»n  the  degree  of  cerebral  inhibition.  When  prenent, 
tliey  show  tliat  the  spinal  cord  at  the  level  through  which  the 
impulses  travel  is  healthy.  When  absent,  they  do  nut  necessarily 
indicate  mucli  of  anything.  For  they  vary  iii  ainouut  in  differ- 
ent p**r!ioni*  Jind  at  different  ages.  In  cerel)rnl  lieiiiipiegia  during 
and  for  a  time  after  the  acute  attack,  they  are  generally  Wsfcened 
or  abeient  on  the  alTectetl  side,     l^ater  they  may  be  exagK^rateil. 

The  rlrtp  rfjh'xt's  are  sometimes  railed  tendon  rt^fiea'ex.  They 
ure  brouKht  out  by  striking  a  stretched  tendon  or  muscle  or  even 
by  tapping  a  bone  or  striking  the  mus(*ular  fascia.  The  deep  re- 
flex in  these  cases  is  probably  a  true  spinal  reflex,  though  some 
a&sert  that  it  is  due  to  the  direct  effect  of  the  concussion  or  sud- 
den stretching  ujjon  the  muscle  itself  (Gowers),  which  is  in  a 
condition  of  slight  tonus.  Either  view  Uivolves  tiie  integrity  of  a 
reflex  arc. 

The  deep  reflexes  are — 

The  i>atella-tendon  reflex  or  knee  jerk.  The  ankle  reflex  or 
ankle  clonus.  The  wrist  reflex.  The  trirpps-tentlon  ivflex  or  el- 
bow jerk.  The  jaw  reflex  or  chin  jerk.  The  light  (or  pupillary) 
and  accommodation  (or  ciliary)  reflexes. 

The  pntvUa  ttjlex  or  knee  jerk  consists  of  a  sudden  contraction 
of  the  quadrucep«  fenioris.  vastu-s  internufi.  and  pubrrureusc-aused 
by  strikim;  the  patella  tendon  when  the  leg  hangt^  loosely  at 
right  angles  with  the  thigh.  This  reflex  may  also  often  be  pro- 
ducwl  hy  striking  the  lower  part  of  the  muwle  itwif.  The  ac- 
tivity of  this  reflex  is  increased  if,  at  the  same  time  that  the  blow 
is  struck,  a  voluntnrj*  contraction  of  some  other  muscles  is  made 
by  the  patient.  Usually  the  {Mitient  is  told  to  pull  on  his  c'lasi>ed 
ttngiTs,  or  tightly  sluu  the  hands.  This  process  is  called  the  re- 
friforcvftif^ut  of  the  knee  jerk  (see  X'^k.  2-1). 

The  knee  jerk  is  present  practically  hi  all  healthy  persons  ex- 
cept the  aeed.  Its  absence  is  always  of  signiflcaiice.  The  nerre 
roots  involved  are  those,  in  man.  of  the  fourth  lumbar  pair.  The 
I>eripbeniJ  nerve  is  the  anterior  crural.  The  niomt  e^sentitil  mus- 
cle is  the  vastus  intemus  (Sherrington). 

Ankif  *:lonHs  is  causetl  by  having  tlie  seated  patient  extend 
the  limb  and  hold  it  rather  Hmily  in  a  semi-flcxo*!  condition. 
The  phy»<ician  takes  the  foot  by  the  ttte  and  heel  and  quickly 
flexe*i  the  foot  on  the  le*?.  He  thus  siudilenly  stretches  the  calf 
muscles,  and  they  undergo  rhythmical  contraction.  This  phe- 
nomenon does  not  occur  in  healthy  iwople.     An  ankle-tendon  re- 
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Th©  '*  pftTadoiical  oontrtictioii  *'  is  a  name  given  to  the  tonio 
oontrnotion  of  the  anteri(»r  tibial  iniiscles  eatiBed  hy  tliu  physl- 
oiftn's  suddenly  flexing  the  foot  on  the  leg,  thu«  HhoHening 
ttie«e  muscles.  This  is  a  rare  phenomenon  and  never  found  in 
health.  The  wrint  reflex  is  broujfht  out  hy  Ktrikin^  the  wrist 
tendons  Tvhile  the  fore-arm  isHUpiuat«d  and  held  limply  on  the 
hand  of  the  phyMe.iaii.  The  triceps  r»*flex  or  elbow  jerk  ia 
brought  out  by  strikinK  the  triceps  tendun  while  the  arm  is  sup- 


Fio.  lis.— GrrmcQ  tsk  Eukw  Jxbs. 

ported  and  the  forearm  allowed  to  hang  down  loosely  at  right 
angles  to  the  ann.  These  reflexes  occur  in  normal  individuals. 
The  jaw  reflex  or  jaw  jerk  is  brought  out  by  having  the  patient 
open  the  mouth  and  leave  the  jaw  relaxecl.  A  flat  instrument 
like  a  paper  cutter  is  then  laid  on  the  teeth  of  the  lower  jaw, 
and  If  this  ia  struck  smartly  the  elevators  of  the  jaw  contract. 

The  light  retlex  is  caused  hy  throwing  a  bright  light  into  the 
eye.  and  the  ciliary  or  accummodation  rellex  by  making  the  pa- 
tiejit  look  at  a  diijtant  and  then  at  a  near  object.  The  pupil 
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noniiJLlly  tUlnt^^'^  in  the  former  raw>  and  rontrft*^t«  hi  thp  Intter. 
When  the  U^ht  roil*!X  \t*  lo8t  whilt?  the  ftccoinniutlation  reflex  re- 
uiaiiip.  the  oomlitiou  in  vaWvd  the  ArgyU-RuUtrijmn  pupil. 

The  tienp  reflexes  which  do  not  occur 
in  tioalthy  intUvidiials  are:  ankle  clonus, 
panuioxical  contrnotion,  Jaw  clonus,  and 
UKually  the  wrint  reflex.  The  deep  rellexes 
may  l>o  brought  out  by  simply  striking 
the  tendon  with  the  nlde  of  tlie  hand  or 
the  back  of  a  book.  For  cnrefiil  work,  a 
percufwion  hammer  it*  very  useful. 


S<" 
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7%e  Electrical  ConditioiM  in  Bijsturhano^t  of  Motitity.^Thete 
CAnnot  be  understood  without  some  description  of  the  methodA 
of  UMing  elex'tricity.  and  honce  the  technique  of  electric^  exami- 
nations f4^)r  pur[>o8efl  of  dio^osU  will  bedeocribed  under  the  head 
of  Treatment. 

M.    KXAMIXATinV     OK     TUK      DlSOllUKKH     OK    SkNSATIOS.  — It 

should  be  reoiembered  that  senitatioiiH  are  of  two  kinds,  general 
or  coninion  and  NfM*cial. 

A  common  sennation  U  one  which  Is  referre<l  to  the  body.  A 
81)ccial  M^nHatton  is  one  which  ifk  referrtMl  t<j  the  externiU  world, 
and  in  particular  to  the  objc<*t  which  causes  the  stnuulus.  The 
pain  from  a  knife  cut  Is  referred  to  tlie  body,  and  is  a  common 
■ensatiou.  The  coldncKs  felt  when  a  knife  blade  is  laid  on  the 
sldn  Is  referred  to  the  knife,  and  is  a  K]H>(*iaI  sensatioa. 

The  sensory  functions  to  be  exaiulned  are : 

The  cutaneous. 

The  muscular,  articular,  and  tendonous. 

The  viHUftl,  auditory,  olfactory.  ^?U8(atory.  and  space  senses. 

Vtsoeral  and  t^Mieral  iKidiiy  bensations. 

The  cutantoait  uttmalioiiH  are:  (1)  The  tactile  sense,  'whieh  In- 
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cindes  pressure  and  contAct;  (3)  the  temperature  sense,  which  in- 
cludes the  heat  sen^e  and  cold  Henw;  (3j  the  pain  sense.  The  first 
two  are  special  senses,  the  last  is  a  general  sense.* 

To  test  tlie  tactile  sense,  blindfold  the  i>atient  and  use  the 
»8thesiometer.  This  is  an  inatninient  with  two  rather  bhmt 
Iioiute.  wliieh  win  be  seiwimted  or  approximated.  A  hairpin  or 
two  ordinary  pins  can  be  use<l  in  its  stead.  Its  use  depends  upon 
the  fact  that  tlie  power  to  appreciate  the  contact  of  two  |K>ints 
on  the  skin  gradually  approximated  v.-iHes  with  the  tactile  seusi- 
biijty  of  the  patient.  The  tongue,  finger  tips,  mid  lips  are  the 
most  sensitive  points.  The  back,  arms,  and  thighs  the  least  sen- 
sitive. 

The  following  table  shows  the  average  distance  at  which  two 
points  are  appreciated  as  such  by  an  lutcUigeut  adult : 

(^  in.)     Tip  of  toes,  rheeks, 

eyelids,    ...     12  mm. 
Temple,       .       .       .    18    " 
Back  of  hands,  .        .    30    " 

Neck 35    '• 

Forearm,  leg,  bock  of 
fotjt. 


Tip  of  tongue,    , 

1  mm 

Tip  of  fingers;,     . 

2     ■ 

Up*,    .        .        , 

3    " 

Dona]  surface  of 

fingers,   .    ,    » 

6    " 

Tip  of  nose,  .    . 

8    " 

Forearm,   .    .    . 

9    " 

Bm-k,  . 

Arm  and  thigh, 


.    40 

flO-80 
.    80 


The  figures  vary  somewhat  with  the  thickness  or  softness  of 
the  skin  and  with  the  dalness  or  keenness  of  the  nervous  organi- 
zation. If  the  distances  are  double  t!iose  given  above,  it  may  be 
considered  in  most  cases  abnormal. 

The  tactile  sense  may  also  he  tested  by  the  writing  method 
(RumpfK  Figures  or  letters  are  written  upon  the  skin  with  a 
hard-|K)inted  instrument,  and  the  patient  a«ked  to  tell  them. 
The  figures  drawn  are  made  larger  or  smaller  in  acconlance  with 
the  decrease  or  increaseof  sensibility.  The  following  table  shows 
the  different  si7.es  as  appreciated  on  the  normal  skin : 

Finger  tips, 0.5  cm.  (^  in.)      high 

Palm, 1      ■'  (8  in.) 

Neck, I     ..       .. 

Cheeks j      ..        .. 

Forehead j      ..        .. 

Arm,  forearm,  and  back  of  hand,    .      1.5  to  2.5  "  (|  to  |  in.)  " 

t^capula, 1.5  to  2.5" 

Calf  and  sole, 3     "  (U  in.) 

■  PsjcbologtaUi  deny  tbe  todependeaoe  of  the  pola  Kuse  and  assert  that  It  Is  only 
a  qtiaU^  or  Diodiflcatlon  of  other 
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The  sense  of  oontart  which  is  a  (onu  of  tat'tUo  wnso  is  tested 
Ity  ilmwini^  ono'a  lliiffer  or  a  bit  of  cotton  liK^tly  over  tbo  skin. 
TlieKoiiBp  of  |{X'ulity  or  power  to  IcKrali/e  a  [wiiit  on  the  skin  that 
hufi  been  toucUeO  varieiji  with  the  tticfile  senne  and  with  the 
luuM'ular  sense.  It  is  tebieU  by  placin'^  the 
fiii)^*r  lightly  on  n  i;iveu  spot  tiud  telling  the 
patient  wltii  elcKiiMl  eyi^  to  place  liis  linger 
on  the  part  touched.  He  abouM  come  with- 
in 5  cm.  of  tt.  In  nlit^ht  Uei^rucM  of  anffitt- 
theniadepenilent  upon  ilisease  of  tlie  seiiKori- 
luotor  artnuis  of  the  eortex  of  tlie  bruin,  this  ig 
an  iuiportjint  te»t.  Further  tests  luuy  be 
uia<le  by  moving  points  alon^  the  skin  and 
askinj^  tlie  patient  Ut  indicate  the  dirtn'tioa 
nf  the  motion;  or  i»y  hiying  various  .shaped 
obji.H;ts  on  the  skin  and  lu^kin^  the  patient 
to  tell  theu"  stiapeor  i>osition.  Still  another 
method  is  recommended  by  Oppenheim.  It 
consists  in  testinij;  at  tlie  same  time  with  the 
reHthesiomoter  symmetrically  situated  itartu 
at  the  skin  on  the  two  sido.s  of  the  hotly. 

To  test  the  prutstift  seiun;  use,  if  desiretl. 
the  bar  a'sthesiometer.  A  more  convenient 
way  is  to  have  the  patient  rest  the  hands  on 
a  tal>le  nnd  then  try  and  determine  the 
weiglit  of  dilTereut  ubjeets.  The  tightest 
weight  that  can  l>e  appreciated  on  the  hiinds 
or  face  is  one  of  abtiut  (>.(>3  gram  (gr.  fc). 
l>ilTerence8  of  light  woights  of  1  and  o  grams 
and  of  25  and  30 grams  are  nlH)ut  nil  that  can 
beonUnarily  appreoiJited  by  the  skin.  Much 
smaller  difTereacos,  of  O,.")  to  2  grams,  can  be 
detected  if  great  care  is  used.  Welghtetl 
rubber  balU  may  be  used  In  the  foregoing 
test.  I  prefer  to  use  dilTerently  wetglited 
metal  l>odies,  held  by  a  wire.  Pressure  sense 
is  acute  on  tlie  forearm  atid  abdomen,  where 
locality  sense  is  feeble;  also  on  the  brow, 
temples,  and  back  of  the  hand. 

Most  of  the  above  tests  are  not  ordinarily 
needed.  With  two  pins,  using  the  heads,  the  presiMiee  and  de- 
gree of  anesthesia  can  be  delected  and  approximately  measured. 
Tlie  temperaturt  stttue  is  tested  by  test-tubes  fille<l  with  liot 
ajiil  cold  water,  or  by  using  hot  and  cold  spooys,  or  n  Highly  by 
brejithJng  and  then  blowing  on  the  part.  A  thenuoieKtheslome- 
ter  may  l>e  used.     This  has  a  round,  flat  surface  1  cm.  in  dJame- 
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ter,  and  contains  iu  Its  temiiDaU  thermometres  by  which  the  de- 
gree nnd  differeiic«*  In  tf^inixrature  may  be  notetl  (Fig.  27).  A 
t^uuill  heated  or  chilled  surface  in  appreciated  much  less  easily 
ihan  a  large  one.  The  indifTereni;  range  where  objects  are  felt  to 
he  neither  warm  nor  cold  is  from  27  to  30'  C.  (80.6'  to  86'  F.). 
Fine  differences  (0.2  to  1.5'  C)  are  appreciated  above  the  in- 
different range.  Lower  down  in  the  scale,  differem-es  from  1'  to 
l.:r  C.  ^2'  tn  3*  F.)  are  appreciable.  It  may  >>e  considered  a  mor- 
bid symptom  if  tcmi>eratureb  of  00"  to  (W  F.  are  not  felt  as  cold, 
or  teintM^ratnre?*  of  8(j'  to  1K»  F.  are  not  felt  om  warm;  also  if  be- 
tween the  range*?  of  V  C.  (32'  F.)  and  40°  C.  (104'  P.)  differences 
of  2'  C.  are  not  appreciated. 

A  painful  degree  uf  sensitiveness  to  heat  or  cold  sometimes 
exists.  These  conditions  are  called  hyjier-thermalgesia  and  hyper- 
cyalgesia  (Skinner,  Starr).  When  ihe  lieat  or  cold  is  intense,  a 
sensation  of  pain  is  felt.  Cold-pain  is  produced  more  easily  In 
aovae  places,  such  as  the  elbow,  than  others,  as.  for  example,  the 
ftnper  tips.  Cold-pnin  in  prodnce<l  by  temjieratures  of  from 
-f3.^"  C.  to  —11.4  C.  Heat-pain  is  produced  by  temperatures  of 
from  30.3^  C.  to  52.6°  C. 

The  pain  sewte  Is  tested  by  pricking  the  skin  with  needles  or 
the  sharp  points  of  an  wsthesionieter.  The  faradic  battery  with 
metJil  points  or  a  wire  l.irush  may  also  be  used.  Instruments  for 
pinching  the  skin  and  measuring  the  sensibiUty  by  the  strength 
of  the  pinch  have  lieen  devised.  The  jKiwer  of  localizing  pain  is 
lessened  in  proportion  to  the  analgesia. 

Tljc  mitJicular  aenmbHitff,  i.e.,  the  general  or  pain  sen.sation  of 
muscles,  is  tested  by  passing  tiie  faradic  current  through  the  part. 

Pain  and  temperature  ften)=ie  arc  usually  affected  together. 

Dtlayed  »SV/Kva^/a«.— The  time  taken  for  a  sensation  to  be  felt 
and  produce  a  volnnt/iry  response  is,  for — 


A  touch  on  tlie  hand,  about 

foot, 

Hearing 

Sight. 

Taste, 


0. 12  seeond 
0.17      " 
0.13      " 
0.16      *• 
0.13      " 


The  tactile  sense,  as  well  as  the  other  special  and  the  general 
Wsations.  may  show  a  delay  in  conduction.  The  tActile  sense 
especially  Hhotild  be  tested  on  this  point.  The  delay  may  amount 
to  several  seconds. 

DonbU  SejiMntiotift  or  pftlt/frntJiesia.—Vn^eu  the  t4>uch  of  one 
point  is  felt  as  two  or  more,  the  symptom  is  known  as  polyies- 
thesia. 

Htffrrt'fi  sensations  tiudalhchiria  are  described  under  Symp- 
tomatology. 
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Ttnt-H  for  thf  Cttuditinn  nf  the  filperiai  SfnMr  of  Mttschs,  Jmvtt, 
and  TffUttons^  i.e.,  for  Hf'/W'i.— AiuuHtlK'hiu  uf  thi'  HpociftI  s*.»n- 
fiury  iierveb  of  tlu*  mii8c*li'«,  juiiitti,  aiul  tendoriH  cau!M^  ataxia  aiul 
Irico-onlination.  MiiHcIt*  nnu*htlu*i(m  cauM>.s  rliioMy  ii  Ioks  of  wtiyht 
MV/tJ/e  or  loss  of  i»ower  to  deteriiilne  weiffhts.  It  i«  tent^tl  t*y  the  use 
of  welghtt4  HUHpL'uded  by  a  tttriiit;  so  as  to  eschitlo  prvwure  Eteiuse; 
aIho  Uy  cuutiing  tht*  patieiit  to  M|ueezea  dyiiaiuouieti>r  up  to  a 
certain  fixed  nuiiibrr. 

In  articular  and  tondonona  anfostheAia 
there  it^  Ioj*sof  poHiure  aenwe.  It  iw  lewied  by 
the  phvMioiuu'H  iiioviii)^  the  patient's  Uiub» 
and  having  the  bhndfolded  patient  tell 
in  what  diroetion  the  movement  is  made. 
Or  he  1h  t«ild  to  follow  with  one  lluib  the 
movements  which  the  examiner  makes 
with  the  otiier. 

MiiMTuIar,  articular,  and  tendonouH  on- 
festhciiia  m«ually  exist  tofjetlier;  there  U 
then  a  combined  ataxia.  (*ombine<l  ataxia 
kIiowm  itself  in  Htundinff  and  in  locomotion 
and  other  voluntary  movementti.  Thus  we 
have  a  nUtttr  ataxia  and  locomotor  or  motor 
ataxia.  Static  ataxia  (»r  innhjlity  to  t^tand 
(or  sit)  witliout  jtwaying  or  irre^fular  move- 
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mentfi  U  tested  by  making  the  patientHtand  with  the  eyea  elo«ed 
and  the  ht'telB  and  toes  eloM*  toifetlier. 

Normally,  the  head  movew  not  over  an  inch  in  this  position, 
and  the  patient  holds  the  liead  and  boily  mort!  rigi<l  with  the 
oyen  cl08wl  ttian  with  them  opened.  In  atoxic  utaWs  the  reverse 
IS  trui',  juid  dwided  swaying  or  even  complete  h»KK  of  o<]uilibrium 
tK'curs  with  the  eyesclowHl,  or  even  with  the  eyi*s  oi>en.  ami  the 
Iwisf  narrowed  by  putting  the  feet  together.  This  ptienomenon 
is  called  the  '  Hrauch  KomlHirg  symptom."  Inntaticataxia,  mus- 
cular and  articular  fenwitions  are  botli  involved.  The  degree  of 
this  can  be  accurately  measured  by  the  ataxiagraph.     Willi  tb© 
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eyesopeuii  houlthy  pernon  standing  civet  with  feet  to^'ethcr  tends 
to  sway  forwarti.  The  an tero- posterior  excuntiou  of  the  heotl 
averages  3.7  cm.  (H  in.),  the  luaxhuum  being  9  cm.(34  in.).  The 
lateral  excursion  averaf»es  \M  cm.  (S  in.),  maximum  being  *>.4  cui. 
With  the  eyoB  closed  the  antcro-ltttcrnl  excurHiou  averages  3.4 
cm.  (1^  in.),  maximum  3i  in. ;  the  lateral  excursion  1.9  cm.  (1|  in.), 
tuaximum  d.Sem.  <:3^  in.). 

Ill  other  words,  the  {KTson  stands  a  little  f»teadier  with  the  eyes 
closed,  the  avera^je  excursion  being  H  X  t  in.  with  eyes  open,  U 
X  }  in.  with  eye»  closed  {BuUard  mid  Hrockett). 

Ataxia  of  motion  is  testted  by  the  gait.  The  jmtient  can- 
not walk  a  straJght  liiu'  and  cannot  walk  without  watching  the 
floor  with  the  eyes.  The  anuB  cannot  be  moved  in  a  co-ordi- 
nate way.  With  the  eyes  closed,  the  patient  cannot  place  the  fin- 
ger on  the  tip  of  the  nose,  or  lobe  of  theeju*.  or  any  indieateil  spot. 
Ataxia  of  motion  Involves  especially  the  articular  and  teu- 
donous  sensations,  but  not  these  exclusively. 

It  may  be  measured  by  noting  how  close  the  patient  keepa 
U[x>n  a  given  line  ten  feft  long  in  walking;  how  near  he  can 
place  the  finger  u{K»n  the  centre  of  a  board  marked  like  a  target. 
The  patient  is  placwl  ten  feet  away,  and  made  to  walk  dhwitly 
at  it  and  place  tiie  finger  in  the  centre. 

To  sum  up  tlie  foregcjing,  we  have: 


Ataxia 


Due  to 


Muscular  an»sth»^ia 

Articular  and  tendonous  anwsthesia. 
Combined  forms,  e.g.,  static  ataxia. . . 

Locomotor  ataxia 


Tested  by 


Weight-s  etc. 
Position  (»f  limits. 
Co-ordinute  move- 
ments, 
station  and  gait. 


I 


There  are,  besides  this,  certain  forms  of  inco-ordination  which 
are  allied  to  tremor,  and  an*  disorders  of  the  sensori-niotor  corti- 
cal areas  or  elTcrent  nerve  tracts.  Nor  is  it  ab.solutcly  cslubliahed 
that  in  the  ahove-deMTihed  forms  of  ataxia  there  is  not  an  in- 
volvement of  the  efferent  nerve  mechanism. 

Vision. — The  special  modes  of  examination  are  given  under 
the  head  of  Diseases  of  the  Optic  Nerve  and  Ocular  Mnacles.  The 
special  points  which  the  neurologist  must  investigate  are  visual 
acuity,  astigmatism,  errors  of  refraction,  limitation  of  the  visual 
field*  exophthahnia,  retraction  of  the  bulb,  color-blindness,  the 
•tAte  of  the  pupil  and  it«  reflexes. 

Hearing. — The  si>eeial  methods  of  examination  are  given  else- 
where. The  points  chiefly  to  be  investigate*!  are  acuity,  range, 
bone  conduction,  aerial  conduction,  electrical  roactioD& 

Sense  of  Stneil.—See  p.  107. 

Sense  qf  Taste.— See  p.  Urt. 


CHAPTETl  IV. 


THE  CAUSES   AND  THE  PATHOLOGY   OP  NERVOUS 

DISEASES. 

Oknkral  Etiology. 

TiiR  ftubjert  of  tho  caiiHes  of  nervous  diseases  luutit  ho  Htudiod 
from  two  |»ohits  of  view. 

First,  we  must  learn  the  predisposing  and  exciting  causes  of 
nervous  diM^aM^  in  general.  Sc*ooml,  we  nuiKt  lonrn  the  cauites  of 
the  partieular  patholof^icini  elwmge  wliich  constitutes  the  di8efUk\ 

I.  TIk*  eau-HfJ*  i>redispo»ing  t*>  nervous  disi'ase  relate  t^  a^e, 
Hei,  condition,  heredity,  vtwv,  ehiuute,  civilization,  occupation, 
liublts,  diutttf»>es,  jtikH'tiouH,  and  poisons. 

A{/f:  ami  /ti  rffojimtntul  lujtnrfirts.— In  early  ag»\  paralyses  and 
oouvulHJve  tmublet*  iiru  more  frvquent,  while  ^enciory  neuroses 
are  rare.  Inadnle.s(!cnc«,  many  severe  Mjn.HrlrntiomU  neuroses  and 
neurojwithic  tendencies  develop,  but  oi-gunie  diwiwe  is  rare.  In 
adult  life,  the  iuflaniniatory  and  degenerative  troubles  are  at  their 
heiglit.  In  old  age,  those  dl«ord<;rH  which  are  dependent  un  dls* 
ease  of  ttiebtcKxl- vessels,  such  aisapoplexifH  andHofteiiin^;,  apjjeiir. 

The  Bpecial  nervous  defe<*tH  and  disonlers  more  especially  a«- 
Boolated  witli  early  di»veloptuentaI  intlueneeR  are  these  (Clcmston): 

1,  Of  the  eiubryoliie  stage:  Aeeohaly,  ^^enetouN  idiocy. 

2.  Of  thf^  iieriud  of  nioMt  rajud  limin  growth— birth  to  seven 
vears:  Convulsions,  pavur  norturiius^  tubercular  meningitis,  luen- 
[iigt*al  heuiorrhnt^e  and  ouivphiilitiH.  epilepsy,  idiocy,  infantile 
paralysis,  neurotic  fever,  febrile  ileliriuui. 

;j.  Of  tile  periotl  of  eoonljtintioii  of  iiKJtiot»  and  euiotion — seven 
to  thirteen :  t  Mioreji,  epilr|i.<sy.  iu>thuta,  Uiigraine,  myopathies, 
liereditjiry  dejrenenvtioiiH  of  the  cord. 

4.  !*uberty  and  adolewence — thirt*»entotwenty-flve;  Epilepsy, 
neurasthenia,  hysteria,  migraine,  Kcxnal  f>erversions,  paranoiac 
teiidencie«,  hereditary  iiiyoputliiea  and  myeloi>athie8,  iasauities. 

Sex. — Sensory  and  fauctlonal  disorders  are  more  frequent  iu 
women;  motor  and  orifanic  disorders  iiuire  frerpient  in  men. 

ContUiitiH  nml  Off/iy/'/Z/c/*.  — No  general  fiu?ts  will  l>e  laid  down 
here.  Celibate**,  however,  it  uuiy  be  said,  .^ulTer  more  from  ner- 
vous diB<irden>  thiui  married  people.  It  will  be  shown  later  that 
certain  occupations  entail  special  nervou»  illsorders,  and  that 
in-door  life  promoteti  fuuctioual  uurvuus  diseuse«. 


BnbUg.—'F^xccsslve  indnlgenoe  in  alcohol  is  a  moet  prolffle 
caoM*  of  ner\'ou»  dUease,  phk*Hy  by  the  aftion  of  this,  sulwtance 
on  the  blood' veNsels  and  the  stomach.  KxcvsA<?!t  in  eating',  in  tea- 
drinking,  irrescularity  in  sleeping,  and  ImwI  habits  of  working  pre- 
dis|»oi*e  to  nervous  disease.  Sexual  excesses  are  asually  the  rcsuU 
rather  than  the  cause  of  nervous  disorders. 

Htrtdity.—TUere  are  few  nervous  diseases  which  are,  strictly 
speaking,  inherited.  But  an  over-irritable,  un-tftable,  iniidequatel)* 
developed,  and  badly  nourished  ncrvcuis  system — one  with  a  ten- 
dency todisease — may  be  inherited.  This  is  known  as  the  neuro- 
pathic troimtitntion.  Excessive  intellectual  labor  and  inentAl 
strain  during  the  time  Mhen  children  are  l>eing  proiwigated 
tends  to  produce  a  neuropathic  t^iint  in  the  desoeiidants. 
When  both  parents  are  themselves  of  a  highly  nervous  tempera- 
ment, iheir  children  are  apt  to  be  more  Bf>.  The  existence  of  one 
of  the  severe  forms  of  constitutional  nervous  disease,  like 
epilepsy  or  hysteria,  in  one  parent  is  likely  to  produce  neuro- 
pathic cluldren.  luteruuirriage  does  not  cause  neurones,  uu- 
Iee8  father  and  uiother  are  of  closely  alike  tem|>eranient8. 
Exc««sive  alcoholic  hidulj^nce  in  one  or  both  parents,  sypli- 
iU'*,  h»junes»  or  fright  to  the  mother  during  pregnancy,  may  result 
hi  neurotic  children.  The  mother  transmits  neuroses  and  neurct- 
tlc  tendencies  more  than  the  father,  A  certain  form  of  nervous 
disease  luay  not  be  trausudtted  in  the  dirtMrt  hne,  but  will  bo 
found  in  different  branches  of  the  same  family,  as,  for  example, 
In  uncle,  nephew,  and  cousin.     This  Is  then  called  a  *'  fauuly  dis- 


CKmateand  Crf'tJ/Z/ra^/on.— NervonBdi.<*eAse8arpmost  frequent 
in  temi>erate  climates,  and  in  those  which  are  dry  and  elevat^l. 
They  inrrea.'*e  with  the  pro^rpss  of  civilir^tion  and  the  greater 
strain,  complexity,  an<l  luxury  nf  motleru  social  life.  Those 
offmiiic  nervous  diseases  which  are  largely  dei>endcnt  on  vascu- 
lar disease  are  frequent  in  the  poorer  classes  among  whom 
syphilis,  alcoholism,  and  bail  fetnling  prevail.  Functional  and  de- 
generative disorders  are  fi-i^quent  in  the  higher  cljisses.  Nervous 
diseaM>s,  if  we  except  those  of  the  degenerative  type,  prevail  more 
in  urban  j>opulatious, 

/ViniAfw*'*.— The  rhenmatic  and  gonty  diatheses  pre^llspose  to 
nervous  troubles,  more  esiH^ciaily  thfise  which  are  of  a  peripheral 
and  functional  nature.  Uthiemia^  a  condition  in  which  the  pro- 
ducts of  tissue  waste  are  not  projM^rly  oxidized  and  eluuimited, 
bus  a  similar  influence. 

Trauma  and  >Vmt'k. — Hemorrhage  and  trauma  may  be  a  di- 
rect CAuse  or  may  pre<1isj>08e  to  nervous  disease.  Trauma  and 
shock  may  cause  functional  diseases  such  asneurastheniii.  or  may 
lead  to  the  development  of  insanity  or  indirectly  to  degenerative 
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orpanio  disease.  Mt»ntnl  nhnok,  and  esjiwiully  a  frijfht,  oftener 
thftn  »evt'rtOK«liIy  injury,  Unids  t^i  llif  dovykipriuMit  uf  fiinctioimt 
ueuroiJ^^ti.  Iloiiiorrliaj,'e.s.  extiauMloii  from  exo4?»w(ive  work,  wid 
auxiety  are  [Kitf  rit  cmiht's. 

Jnftfvtion-v, — lucompurisan  witU  tht-ir  fivqnency,  the  infective 
fevers  are  not  threat  fuotorH  in  proilut^iiiif  nervous  disease,  but 
practically  they  often  pluy  an  important  part.  Scarlet  fever  in 
tlio  most  (lan^firoiirt  discmler  in  this  respect.  Measles  perhaps 
ranks  next,  then  folU»w  diphtheria,  typhoid  fever,  nml  pertussis, 
Amoiiij  chronic  inftH^tittrif*  HVpliiliM  ranks  Unit;  malaria,  the  pel- 
lagra, and  beriheri  are  also  to  Iw  mentioned. 

i^iwowv*.— Alcohol,  lea.  eofTee,  ami  Icail,  nierenry,  eopper,  arse- 
nic, are  to  be  place*!  amontj  the  frequent  cauhe**  of  ner\*ou»  disease. 

]{fjifj:  t.'(inMf:.f.~\niciUi^  other  eiinses  art*  local  diueafie  of  vis- 
cera, Hucli  HH  renal,  uterine,  .and  ovarian  ilii4eai>ei4,  dyj$[>eptic  and 
liver  diHorden*,  vi«unl  and  andilopy  tron!»le8. 

II.  The  causes  of  pai^ticular  pathological  types  of  disease. 

Ii\Jhnntnati>ry  (fheiutes  of  the  nervous  system,  as  of  other  sys- 
teiiis.  are  caused  aInio»ft  always  by  nderr>bi(*  infection.  Thlx  is 
brou^cht  about  directly  l>y  uijury  and  exposure  to  external  atreu- 
eies  or  indirectly  throu^rli  the  bhxid.  Iiithimni«ti)ry  disonlers  oc- 
cur oftenest  in  early  and  nddiUe  life,  and  in  men  oftener  than  iu 
women.  I^eymtrntirt  (/i.«'(/at.v  arc*  observed  oftener  in  middle  and 
later  Ufe,  and  result  froUi  exeeswive  nervous  htrnin,  syplnliH,  ex- 
posun^s,  poverty,  cheudcal  {>oisous,  aluohol.  Heredity  Is  also  on 
important  factor. 

Ohinuses  of  the  hhiwI-reHitelH  occur  In  ndddio  and  later  life. 
Bright's  disease,  tlie  Konty  diathesis,  alcohol,  syphilis,  over-fecd- 
inp,  and  cliemical  poisons  Mieli  lis  le/ul  nr*--  ainonij^  the  causes. 

Funvdonttl  npuvmothv  diseases  UMiudly  develop  early  in  life 
when  KP"f*ral  in  chamcter,  like  epilepsy  and  chorea;  but  later  in 
adult  life  if  hs-al,  like  writer's  enimp  and  wry-neck.  They  oft<>n 
follow  infiM'tive  fevers.     Henniitary  influence  is  liere  important. 

FuufMuutil  senftttrt/  disorders  rarely  bej^in  before  the  aire  of 
seven  to  ten,  and  are  more  common  in  women  and  in  t*»mi>erale 
climates.  A  certain  cla.sH  of  them,  however,  like  facial  neuralgia, 
develop  with  the  degenerative  jx^riod  of  life. 

General  nntn'tiouaf  ilt'jtorrhrs,  like  neurasthenia,  are  more  fre- 
quent in  youth  and  iniildle  life,  in  active  and  new  civilizations, 
in  temiK'ratc  climates,  esiM-cially  those  which  are  dry  and  cool  or 
elevated. 

DisfaHeiiofth«  peripheral  iwnw*  are  caused  byinjuries.  and  by 
poisons  like  alcohol  or  infections  like  that  of  beril>erl  or  by  the 
auto-toxwutia  of  ffout,  rheumatism,  and  diabetes.  They  occur 
chiefly  in  early  and  middle  life. 


The  nervous  system  is  eomixwed  of  nerve  cells,  nerve  fibres, 
connective  li&sue.  the  neuroglia^  blood-vessels,  and  lyuiphatica. 
It«  disordem  involve  one  or  uiure  of  the  al>ove  tissues. 

The  following  is  a  list  of  the  forms  of  ilisease  which  affect  the 
nervous  system : 

1.  MalfoMuationH,  agonetiis. 

2.  Hyi>encmia,  an»mia,  haemorrhage,  cedema,  and  arterial  and 
venous  di>eases. 

3.  liin»uimution& 

4.  Degenenition  and  atrophy,  Boftenuig,  sclerosis,  gliosis. 

5.  Tuberculosis  and  syphilis. 

6.  Tumors  and  pariisites, 

7.  Nutritive  and  funftiunal  disonlers. 
lyFLAMMATTox.— The  pathology  of  most  of  the  above  types  of 

ili.«^atfe  will  be  given  elsewhere,  and  does  not  call  for  discussion 
here.  It  is.  however,  of  the  utmost  importance  that  the  student 
have  a  clear  understjinding  of  the  nature  of  inflamumtiuu  and 
degeneration  a«  they  aflfecl  the  nen'ous  tissue.  Inrtanmmtion  is 
a  morbid  process  wliich  Una  to  deal  primarily  with  bloo<l-veMseUi, 
lymphatics,  and  connective  ti.ssue.  Inrtnmimition,  teleologically, 
is  the  reaction  of  the  orgtuiism  to  an  irritunt.  Wherever  there  is 
inflammation,  there  is  irritation.  The  irriUuit  in  inflammation  is 
practically  always  the  product  of  microbic  action  or  of  some  Irritat- 
ing product  of  tiiisue  change.  Without  some  microbic  or  tissue 
irritant  tliere  can  be  no  inflauimation.  We  make  this  exception 
otdy:  that  certain  chemical  substances,  such  tm  alcohol,  arsenic, 
and  lead,  may  at  times  excite  a  fom»  of  InHommation  which  is, 
however,  probably,  primarily  a  degenerative  or  tiestructive  pro- 
cess. Inflammation,  when  the  irritant  is  remove<i,  tends  to  sub- 
side. It  is  a  regre>*<ive,  not  a  progressive,  process,  lieiiring  these 
facti}  in  mind,  it  will  Itv  found  that  inflammations  of  the  nervous 

ttes  never  or  very  rarely  occur  without  the  presence  of  some 
microbe  or  some  destructive  process  whose  irritant  products  excite 
inflammatory  reaction. 

Inflammations  may  l>e  divided  into  the  (1)  exudative  and  the 
(2)  pro«imnive  fonns  (Delaficid).  The  exudative  inflammations 
may  *>e  simple,  without  necrosis,  with  necrosis;  purulent;  pur- 
ulent and  necrotic. 

1.  Sinipie  exttdatt're  h\ffammatioti  is  ftccompnnie<l  with  con- 
gestion stasis,  omigraf  ion  of  whiTc  corpuscles,  and  perhaps  dia|>ed- 
esis  of  red  cells,  tninsudation  of  blooil  serum,  an<l  formation  of 
fibrin,  the  total  result  being  an  exudate  containing  white  blood 
cellSf  uow  called  pus  cells,  and    Llbriji   in  varying  proportions. 
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There  Ir,  {n  somecafiea,  no  di^fttriiction  nf  1ikhu<^;  and  on  niibsi- 
(leuoe  of  the  fnflamiuation  the  tisftiie  i^turne  to  its  noriuul  coiidi- 
tioD.  In  othor  cn^ea  the  intlaiuumtory  action  destroys  moiiic  of 
the  nerve  tissue. 

In  pitntJ^nt  H^Jtammation  there  is  great  accumulntion  of  pus 
celis  and  loss  relatively  of  flbrin. 

If  the  tissue  in  destroyixl,  it  is  a /wifuitti/  anri  necrotic  inftatn- 
tnnthiu. 

In  some  exudative  intlannnations  there  is  increase  of  conneotive 
liMiiie  fr<mi  ttiu  start,  and  tlie  prooeKs  coiitiiiuus  till  the  iriflam 
ujutiou  bubsidea.      Most  exudative  inflammations  are  acute  or 
subacute.    Jt^lammatorp  tedema  is  a  form  of  exudative  inflaia- 
mation. 

2.  Produolive  or  proliferatiw  iiijiammaiion  is  a  process  In 
which  there  is  little  conj^estiun  and  exudatidn,  while  new  con 
nective  tissue  Isslowly  furmeil.  I'ruductive  iiillaiimiation  Is  usu- 
ally chronic:  tubercular  and  syphilitic  processes  are  I'arieties  ol 
prrKliiPtivo  inflammation. 

Tht'  iiiicrolx's  which  are  known  te»  pnxluce  Intlamumtions  of 
tKTvrms  tiRsues  arc :  thr  ordinary  pyogenic  streptococcus,  the 
diplococcus  intracolUitni-iH,  thcdiptocix'L'ii^piicnnioiiiie,  alMU'illus 
like  that  of  typhDJti  fever.  Tlie  bneilluH  tubtTcuUisiii  scituetimes 
causes  a  puruknit  jiidaiitination.  The  supposed  rabies  bacillus, 
th^  bacilluNof  I('i>r(»sy,  the  anthrax  bacillus,  nnti  the  niicro-f^rgan- 
ieiiu  iff  iiifeetinuK  multiplp  neuritis  nuiy  )>e  lulded  to  the  list. 

Th*'  principle  polwius  whii^h  may  cjiiise  chronic  productive  In 
tlani mat  ions  are  akujliol,  lead,  and  arHciilc. 

Certain  Irritating  nnt«)-toSfeiiiic  a^'i'rtts,  such  ivs  fK»cur  in  jroul, 
rheumatism,  diaV>etes,  and  states  of  inanition,  appear  able  at 
tiuiea  to  cause  productive  inflannuations. 

CLASaiKICATION   OK   INKLAMUATIOXS. 


^ 

fl 


m 


Fom. 

CauMk 

KxADtpl*'. 

Simple    exiidntiw,    with 

or  without  necrosis. 
Purulent,  with  or  with- 

Microbic or  toxic. 
Microbic 

Meningitis. 
Poliomyelitis. 
Meninifitis    and 

out  necrosis. 

Microbic 

cticephalitis. 
Acute     pumlent 

myelitis. 
Chronic     menln- 

l,fitis. 
Leprous  nvuritis. 

Pro<luctive  or  prolifera- 
tive. 

Siicrohic  or  toxic. 

DKOENKnATTOSS  AXD  ScLKRosKS.— By  degeneration  is  meant 
a  (p^idual  death  of  the  nerve  cells  and  fibres,  or  in  other  words 
of  ttie  parench>-nia  of  the  organ.    The  cells    swell  up,  I>eoom9 
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granalar  tind  fatty,  aiid  thea  either  break  up  and  become  ab- 
sorbtxl  or  enter  ioto  aottnditinn  of  a  deiul  coo^rnlum  fooa^utatlou- 
ui*cro8ifi).  De»;eueraUuiib  uiuy  l>t*  acute  or  t^-hroaic,  primary  or 
seoondary. 

Acuto  div^neration  causes  a  conditiou  kiiowu  an  softening  or 
tUL-rutrU.  It  is  due  tocuttin«;off  of  vast-ularsupply^  direct  injury, 
and  to  necrotic:  and  iutlutuuiutory  puisonti.  Auutti  df^^ene ration 
may  be  followe<l  t)y  a  reparative  pnx'ess  whicli  is  called  a  repar- 
ative or  rctu^'tivo  inflaniiuatiun,  and  wUioh  ends  perhaps  in  pro- 
ducing a  cicatrix  or  sclerosis. 

Chronic  detjenoration  is  accompanied  and  followetl  by  a  prolif- 
etutive  process  which  results  in  the  production  of  connective  tis- 
sue and  sclorobts. 

{irUn»9is  is  a  process  of  con  nee  tive-t  issue  proliferation,  as  a 
r«»idt  of  which  the  normal  or  injured  parenchyma  is  supplanted 
by  fibrous  tissue.  The  wor<l  sclerosis  is  usually  employed  in  de- 
acribittg  degenerative  diseases,  thouijrh  it  indicates  the  result 
rather  than  the  primary  nature  of  the  process. 

A  pritwwy  defeneration  is  one  in  which  the  process  is  due  to 
itibereut  defect  in  nutrition  or  to  some  poison  acting  directly  on 
the  cell  or  fibre. 

A  stcvwiary  flegenerntlnu  \s  one  that  is  due  to  a  cutting  olT  of 
nerve  t\bre  or  cell  from  its  Trophic  centre,  or  t<5  an  injurj'  or  shut- 
tiu)^  off  of  it«  vascular  tiupply.  Onlinarily,  in  s|)eakinK  of  sei'ond- 
ar>'  degenerations  one  refers  to  those  due  to  the  first -mentioned 
claaa.  Practically,  primary  and  secondary  de^ueratious  often 
occur  in  the  same  disease. 

FomuL 

r 

Primary 


DrgvnentkniK. 


Aoiit«  and  Chronic 


Exunplcs. 
r  Myelomalacia, 
J  Progressive  muscular 
■  j     atrophy, 
[  Ix»comotor  ataxia 
(  Chrrtnic  myelitis, 
Secondary  and  mixe<l  ^  S  e  c  o  n  d  a'r  y  lateral 
(     sclerosis. 

Pecenerat ions  are  caused  by  cert^^in  iKiisons.  '•uch  as  arsenic, 
pho««|ihoru8,  lea*l,  and  the  poisons  of  infectious  disease.  DcK^Jl- 
erations  also  result  from  oblitenitintr  arteritis  such  as  occurs  In 
old  a|?e  or  from  humoral  poisons.  Def^enerations  sometimes  ore 
due  api>arently  to  lui  inlierent  defect  in  tlic  cell  nutrition— a  pre- 
mature deaUi  of  it;  also  to  causes  yet  unknown.  The  question 
as  to  whether  certain  scleroses  are  forms  of  productive  intlamma- 
tion  or  of  chronic  de^neration  is  one  still  undetrided.  It  is 
pn^bablo-  however,  that  many  of  the  so-CJilled  chronic  inflam- 
mations of  the  nervous  system  are  really  detreuenitive  processes, 
and  that  the  primary  trouble  is  in  the  parenchyma,  and  not  in  the 
connective  tissue. 
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Glio»ift. — It  isrorjlfniU'il  by  soiiif  Frpnch  pnthologiBtfl  (Chaslin, 
D*''j6rine)  that  wmitMjf  the  oliroiiic  (iojjpnemtive  diseaaes  are  the 
renult  of  a  proUferation  of  neuroglia,  not  of  coiinecttve  tiiiHue. 
ThiN  prooeH8  ix  called  gUoKin.  Its  existence  is  not  yet  satisfactorily 
eetablished. 

^Htritirfi  and  Functional  ^iMonters. — A  fandautental  pecu- 
liarity of  nervouK  tinsme  of  man  niuHt  here  l>e  noted. 

Nt^r-ce  rtUs  onvf  ilestioynt  lun r  dtctlop  again. 

The  Hauie  is  true,  thuui^h  not  wj  abnolutely,  for  the  nerve 
flbre.<t  runninjf  in  the  centnil  ncrv^ns  Kynteni. 

Peripheral  fier\es  niny  gi-ow  ajpnin  when  cut  or  dostroyetl. 
They  always  grow  from  their  trophic  centre.  Nerve  tissue  in 
brain,  cord,  or  i>eriphery  can  never  be  sutureii  so  that  It  will 
functionally  unite  liy  direct  union.  There  are  a  few  apparent  ex- 
ceptions. 

A  further  peculiarity  of  nervous  tissue  is  that  it  is  depend- 
ent for  M»  intoj^rlty  upon  two  thinjrs,  blood  supply  and  tropldo 
inttuences*.  The  nerve  cell  i»  solely  ilpjienilent  on  a  proper  sup- 
ply of  blood,  and  dies  when  tliiis  is  withdrawn.  But  the  ner\*e 
fibre  its  mure  dependent  4111  the  trophic-  int1ueiint>  of  the  celJ  to 
which  it  is  connected  and  of  which  it  in  a  ])rnlnni:ation.  It  dl€t8 
when  cut  off  from  its  cell,  but  it  can  p?t  along  for  a  time  with 
but  little  direct  blood  supply. 

UnderlyiuK  nutritive  and  functional  dinorders  there  exist:  A 
congenitid  inadequacy  of  the  nervoxiJ4Mst«Mii  todo  its  work.  Dis- 
turbances in  blood  supply.  PoisonouH  conilitionfH  of  tho  body, 
due  to  substances  generate<l  within  or  introduceil  from  without. 
Keflex  IrrituutK.     ExUaoBtivt!  couditluuu  from  overwork. 


CHAPTER  V. 
HYGIENE,   PROPHYLAXIS.   TREATMENT. 

In  the  treatment  of  nervous  di^a^e,  the  phj^icjan  <itteuipt»^ 
1.  To  relieve  distressing  Kviiiptoius.  2.  To  seiiure  radiciil  c*ur«. 
8.  To  prevent  return.  Thi8  calls  for  various  ineuwures  whieh 
may  be  chissed  under  the  heads  of  general  liygifne,  diet,  ex- 
ercise, rliinate,  hydrotherapy,  niassajce  in  various  funiiB,  electri- 
city, drugs,  external  applications,  and  Munjriwil  intorwntion. 

Gkxkkal  Hyoiknk.— To  secure  and  keep  steady  ni^rves,  and 
to  prevent  the  snperA'ention  of  orfjanlc  ner^'oiis  diseasp,  would 
ref(uire  n  considerable  reconstruction  of  the  present  M)clal  syst^iu* 
1  can  only  give  some  hints  as  to  liie  kind  of  advice  physicians 
hhuuld  (five  to  help  along  the  desire<l  entl.  Thus  two  [teople  of 
very  nervous  tenii»erainent  should  not  marry.  Children  should 
l>e  Ltruut;hl  up  to  eat  slowly  a  mixed  iliet,  to  sleep  early  and 
long,  to  play  in  the  o(M»n  air,  to  learn  self-control  and  ol>edience. 
Their  parents  should  keep  frocn  them  all  infective  fevers. 
Adults  need  to  keep  in  ndnd  but  two  word?* — moileralion.  exer- 
cise. With  these  they  need  not  fear  the  use  of  alcohol,  to^Micco, 
tt'a,  coffee,  or  even  occasional  irregularities  in  sleeping  and 
eating.  Physical  and  mental  shocks,  infective  fevers,  poisons, 
and  syphilis  are  prdHfic  promoters  of  nervous  disease. 

I>itL — For  brain-workers  in  general,  the  best  diet  is  a  nitroge- 
nous one,  but  it  Hhould  contiun  some  fat.  Water  should  l>e 
drunk  plentifully  except  by  the  obese,  while  the  totiil  amount  of 
food  should  Iw  less  than  when  severe  mu.-scular  exercise  is  taken. 
The  best  foods  are  meats,  especially  fowl :  fish,  eggs,  milk, 
butt<?rnulk,  cocoa,  green  vegetables,  and  stale  bread  with  plenty 
of  butter.  If  there  Is  a  tendency  to  constipation,  farinaceous 
foods  and  green  vegetables  may  be  made  the  prominent  articles 
of  diet  in  one  of  the  daily  meals,  and  stewed  fruit  and  some 
alkaline  water  added.  The  drinks  of  brain-workers  should  be 
mainly  plain  and  alkaline  waters.  Alcohol  can  l>o  taken  in 
moderation  by  (H>me  brain-workers  without  harmful  re-sults.  It 
may  even  secure  an  increnhrd  ca|>acity  for  work. 

In  persons  of  a  sensitive  and  irritable  nervous  system,  those 
who  are  choised  |iopularly  as  "  nervous,''  neurasthenic,  or  hysteri- 
cal, the  above  rules  apply  as  to  a  oitrogeuoub  diet,  plus  ajs  much 
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ftit  iw  C41II  b«*  (li^fHted.  Tlierp  iMacliLss  of  nervouj*  iHTsniia  who  of 
llieiiiselves  llml  that  they  cannot  take  iinythiu^  sweet  without 
Ijroiluciiitr  lieuduvheN,  Hu'Uiuatic  puinij,  luid  (]y»tH*ptict!>yiiii>toui». 
Tilt's**  pt'isons  should  livo  on  iiieat*i.  flsh  wit}i  l»utt4>r,  oysters, 
cream  ami  milk,  cod-liver  oil,  mid  fat  jwrk.  Beof  tea  witli  the 
white  ttf  an  c^^  or  some  j>ei»tonoid8  forms  a  very  nutritious  disli. 
It  has  l>eeii  the  canon  of  miHiicine  fur  nmuyyean<  that  aniiiifil  food 
must  he  the  kouI  of  the  neurotiu'n  diet.  Mo^t  nervous  persunM 
llnd  in  addition  that  green  vegetables  like  upiuai'h  Jun'oe  very  well 
•with  them.  Stale  bread  can  bo  tixken  twice  a  day  frx^ty.  plenty 
of  buttLT  being  used  upon  it.  The  dietetic  breatU  from  which 
the  starch  Iuls  been  removetl  are  sometimes  useful,  but  are,  as 
a  rule,  unpalatal)le,  and  koou  niuse  ilis|Lrust, 

When  a  ri^ciil  diet  is  to  be  laid  down,  there  is  no  lM?tter  Ihst  for 
nervous  invalids  thau  the  following:  fowl;  IwH-f;  mutton  and 
lamb;  fish,  boiled  or  broiled;  oysters;  milk,  Imlter;  egpi,  raw 
or  soft-hoilod;  ct^eoa;  ^diam  breatl  and  gttiton  breai];  spinach: 
Brussels  sprouts ;  strini^  beans;  tiitewed  fruits  slightly  alkalinized. 

Nervous  patients,  especially  hysterical  (latients,  should  not  uso 
alc<:ihol  at  nil.  Tea  and  coffee  can  be  taken  in  very  small  aniorint. 
The  various  alkaline  mineral  waters  may  l>e  tiscd  temi>erately 
with  impunity,  but  none  of  them  have  much  .Npecillc  efTect  in  re- 
lieving nervon»nrs-H  or  curing  the  nervous  teuijierament. 

'Water  should  be  drunk  l)etweeu  or  l>i<foru  meals  and  a  moder- 
ate amouikt  at  meals.  At  lejist  three  pints  of  liipiid  should  bp> 
taken  daily.  American  neurotics  do  not  drink  water  enough. 
They  have  half-deyieeated  nervcH,  and  desiccation  increases  ner- 
vous irritability.  An  exclusive  milk  diet  is  indicated  in  some 
forms  of  hysteria,  hyptK'hondriasis,  and  npnrn^ithenia  accom- 
pauied  with  dyHjicpsia.  KarelPs  method  Is  to  give  four  to  eight 
ouruiesof  warm  skim-milk  at8  A.M.,  12  M.,  A  P.M., anil  8  P.M.  Tlie 
amount  Isgrailually  increased. 

£^errh*.~\H  a  prophylactic  against  nervous  disorders,  th© 
value  of  exercise,  if  taken  out  of  doors,  can  hardly  be  overesti- 
nmteil.  Brain-worknrs  are  bt'tter  for  moderate  exercise,  but 
they  do  not  neetl  umch:  ami  alter  twenty  live,  severe  hitellectual 
work  can  rarely  be  done  by  per.sons  in  athletic  training.  Before 
the  age  of  twenty-flve,  when  tho  systent  is  exuberant  with  vital- 
ity, hard  study  and  hard  physical  exerciHe  can  l>e  pursued  success- 
fully together  by  some.  Persons  of  a  neuropathic  constitution 
Are  benelited  by  regular  exercise  only  when  it  interests  the  ndnd. 
In-door gymna-^iuni  exercis^e  with  the  ordinary  ap|Miratii.s  does  no 
good  except  through  the  bath  that  follows  it.  lu  many  forms  of 
chronic  organic  nervous  disease  exen^ise  is  to  be  prohibited. 
These  will  I»e  discussed  later. 

The  l>est  tonus  of  exercise  arc  those  (1)  which  take  one  out  of 
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doors,  (2)  inti^rest  the  niiiid,  and  (H)  call  into  play  the  muscles  of 
the  cheflt  smd  arm.  Walking  fulflbi  but  two  unU  oft«u  only  oua 
of  thoBe  concUtions.  ralisthenies  are  useful  when  tliey  interest 
uml  lire  viyT>rou»Iy  done.  Horiie-lMick  riding  and  bicycUut;  fultil 
best  theptfuuiitions  requir*»d  forn  good  form  of  eiercii*e.  And  bi- 
cycling is  the  rheapcr,  more  pnictieable.  and  jjenerally  better  liked 
of  tlie  two.  Dr.  Graeme  M.  Hatiiinond  luis  called  attention  to  the 
special  value  of  oyclin^  in  nervou.'«  di&>ease8.  Lawn-teimis,  bad- 
^mioton,  golf^  are  all  exercises  whieh  can  l»e  taken  up  by  both 
and  at  nearly  all  ai;es. 

Htdhotukuapy.  —  Hyilrotherapy  i«  the  wience  of  applying 
water  in  the  treatment  of  di8eaAe.  The  modes  by  which  it  is 
hmkI  in  neurolo^'cid  therapeutics  are: 

1.  General  hydrotherapy : 
I.  Tonic  hydrothenipy. 
3.  fctedative  liydrutbentpy. 
3.  InditTerent  Itathn  for  mechanical  pnrpoBes. 

n.  IxK-tal  hydrotherapy. 

1.  Ttmic  I{ydrothf.rapy.~~YoT  purpoae.s  of  stimulating  nutri- 
tion and  inereaHini;  voitomotor  tone  we  employ  cold  x>lunges,  the 
rain  luith  or  shower,  the  jet,  cold  ^pongins;,  cold  8Jtz-l>athH,  cold 
Kheet£,  hx'al  applications  of  ice  or  cold  compreHse^,  or  cold  rub- 
l»iiig,  ice-batrs,  brine  Imths,  brief  cold  pack8,  and  sea  bathinf?. 

77«  Cold  Pluufje,—T\i(s  patient  nils  the  batli-tiib  with  water 
at  from  0(1'  to  70*  P.  He  then  steps  in,  and  at  oiice  jumps  out  and 
rubs  himself  vi<j^orously  until  reiu^tion  <iccurK. 

T/if  Jiain  Bnth,  Jet  ttr  Ntnflt^  Bath.— The  patient  stands  in 
a  tub  with  tlie  feet  preferably  in  warm  water,  and  allows  the  cold 
wrttt'r  to  fall  on  the  Imck  and  rest  of  the  l>oiiy  for  one  or  two 
minutcH.  Or  a  solid  jet  of  e<M>l  water  is  thrown  with  force  iipcm 
thelmck  of  the  patient,  by  an  attendant  who  stands  ten  or  twelve 
feet  away.  The  cold  jet  may  be  alteriiate*!  with  warm,  f'old 
eitz-l-MiIhs  are  taken  at  a  temi>erature  of  TO  to  80  F.  from  ten  to 
lliirty  minutes.  The  cold  }*lieet  or  drip  sheet  i.s  nsp<l  by  wring- 
ing a  cotton  sheet  out  in  cold  water  and  wrappinj^  it  xudtleoly 
about  the  staiuhiif*  patient,  who  is  then  vij^rously  rubboil. 

Ice-bagK  are  worn  uikju  the  Hpine  for  one  or  two  Ixmrs  once  or 
twice,  or  oftener,  daily;  or  they  iriay  be  applied  for  one  or  two 
htmrs  at  nii^ht.  Most  of  these  mea^tures  have  a  general  stipju; 
latiug  and  tonic  efTect.  .        .    .    .    ■•  ;.;     . 

T^e  htjlfbnih  aiid  wtutk-'jff  vax\s,w.^  ^t  a  tHb.i«yl4>  lilled  with 
water  at  a  temperaure of  tW -tr,  TO  F.  The  water  oidy  half  covers 
the  reclining  body.  While  lying  in  it,  the  patient  is  vigorously 
rubbed.  A  cold  cloth  may  be  laid  on  the  head.  After  five  to 
twenty  minutes.  alTiisions  of  colder  water  are  poured  over  the 
shoulders.  The  bath  may  be  tuade  as  warm  as  UU '  at  first. 
4 
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Brine  baths  contain  a!>out  two  pL^r  cont  of  wilt,  lhi»  ticltig 
about  the  amount  in  heit-water — twenty-live  pounds  to  thirty 
gallotiH  of  water.  Tlit*y  ar«  jjiven  at  a  iHiiiperarnrt*  of  lOti  F.  itir 
twenty  to  thirty  iuinut4»a  daily,  or  cool  baths  at  a  lomperature  of 
70"  P.  may  be  t^lven  (or  five  to  ten  minutes,  th«  patient  eierciaing 
meanwliile. 

Physiology.— KZoU\  applicatioiii^  produce  a  loual  ooutraction  of 
blood-vessels,  followed  by  dilatation.  There  Is  usually  increased 
tiflsue  luetamorpltotiijt,  increjuted  se>rrc'tion  of  urino,  incrcutsed  ah- 
sorjitiou  of  oxytfeu,  and  iucreawiMl  uioretion  of  carbonic  a<!id.  In 
non-febrile  person**,  cold  application**  abstract  mour'  heat«  but 
they  alao  sti  Kill  late  the  heiU-producirnf  centres,  ho  that  the  total 
efTect  is  to  im-rcaae  tlie  heat  nf  the  binly.  Only  very  cold  l>ath» 
lessen  heat  production  aK  well  aHexcretiou  of  (.*0».  Cold  bathH  at 
first  accelerate  and  thi>n  tend  to  retard  ]>ulMe  luid  reKpirntion. 
Cutaneous  st^iiHihility  ih  at  flrst  in(!rejuK*d.  After  a  cold  bath 
there  is  a  RcnNc  of  exhilaration  and  incro«iiM>d  inUM<'ular  power, 
provided  the  Imth  be  not  too  cold  or  too  looj;  continued.  The 
duration  necew«iry  to  produce  a  reaction  varies  with  diHerent 
people,  nn*l  some  we^ik  and  Bcnsiiive  |Mitieni8  never  can  1k»  made 
tn  n^act.  Cold  ImthH  Nyttteiuaticially  takt'o  furnish  a  kind  of 
vnwouiolor  jfyinnaMticH.  The  nenro  nicchjiui.sni  coutrollintj  the 
blood-vesKcls  be<?oiue»  more  nupiile,  and  the  tendency  to  local 
con^Htion  of  the  viscera  and  uinrouH  iiiiMtibriLnes  is  prevente^d. 
The  bhower  and  jet  furntHh  tlie  nio^t  valuable  nieantt  uf  securing 
tonic  effectH  in  nervouM  diK4jr4lerH.  Tliew  are  not  used  with  cold 
water  alone.  It  is  often  better  ti»  apply  at  drat  a  warm  striM&ni 
At  n5  or  lOri  R,  %nd  then  gradually  lower  it,  or  to  apply  the  hodj 
and  cold  jets  alternately.  In  ttus  way  tonic  effects  can  be  ol 
taiued  even  with  very  feeble  pernonH. 

2.  Sadattpp  Iit/flrothf:nipy.— Tim  sedative  bathH  are  the  luk< 
warm  Iwith,  tlie  wet  pack,  Turkish  and  IliiKsian  Imtlis,  the  hi 
sItK-bath,  pedal  batlib,  coniprei>Ke»t  and  roiuentntionti,  and  hot 
water  baijs, 

77ie  lukfwarm  batii  Is  given  at  a  temperature  of  05''  to  08^  T^ 

for  t«n  minutes  to  half  an  hour  daily.     If  a  sligtit  tonic  efTect 

desired  also,  the  patient  should  reoeive  an   alTusion  afterward. 

i.e..,  basins  of  cool  WHt«r  at  00'  to  70^^  F.  should  be  poured  over 

*,  tl)ejih9ulder8.    The  addition  of  salt  or  of  pine-needle  extract  is 

*.'ofWn"U«eA.if.  ■.':■:■-.  i 

Tfn'  il^7'/*«rH".— A  larK^.'^KioW- blanket  is  spread  upon  the.bed. 
and  upijn  this  im  laid  a  linen  or  fiKfon  Hheet  wruns  out  in  cold 
wat«r,  AW  to  (HI  F.  The  nude  patient  lies  on  this,  and  the  sheet 
is  then  smfHJthly  wnippeil  abcnit  him.  the  head  and  feet  not 
Iwinf?  included.  The  nluH>t  \*  carried  (»etween  the  lejrs  and  made 
to  lie  evenly  iu  contact  with  the  body.    Then  the  blankets  are . 
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folded  over  hitu,  aud  other  blankets  nm}*  be  piled  upon  this. 
Sometimes  it  i«  we4I  to  place  hot-water  bottles  at  the  feet  and  a 
«M)1  compress  on  the  head.  The  patient  Ui»s  in  this  pack  for 
thirty  Ut  forty-five  minutes  and  is  then  rul>lx»<l  off.  A  cool  affu- 
won  may  be  griven  fli>t.  In  deUeate  patieuis  It  is  well  at  first  to 
etmply  wrap  the  patient  in  wurm  fianneU  until  free  perspiration 
results.     Then  give  a  cf»Id  itiTusion  or  wiu*h-ofTand  nibbing. 

In  Turkish  bath^tthc  (witient  is  ox|K>sed  to  a  tem[>erature  at 
flr>i  of  130'  or  140'  F.  for  fifteen  to  thirty  minnt4'«,  and  then  to 
one  of  200'  F.  or  350  F.  for  a  shorter  time.  This  is  followed  by 
massa^  and  a  cold  affusion  or  plun^  or  shower.  The  elTe<'ts  of 
these  baths  are  somewhat  tonic  if  not  too  prtilont^eti.  Tiie  pa- 
tient 8h<iutd  never  go  into  tlio  hotter  rooms  until  he  ]>er»)pire8, 
and  he  should  select  bath-roomn  that  are  well  ventilated.  Jitm- 
Mi'ttu  hath.H  have  shuilar  effect**,  but  the  boilily  temperature  ia 
raiMHl  to  a  higher  decree  in  them  than  in  Turkish,  owiuj;  to  the 
les6ene<l  amount  of  ]>ersp]ration. 

Uot  SiU-Jiuth-s.—The  {latient  gits  in  water  at  a  temperature  of 
100  to  125'  F.  for  twenty  or  thirty  minutes.  Sometimes  unistard 
ib  ndded.  Hot  cumprt^SA'tn  consittt  uf  layers  of  11annelt»  wrung  out  In 
hot  water  and  covered  with  dry  flmuiels  and  rubl>er  cloth.  They 
are  use<l  to  relieve  local  pains  and  in flann nations.  They  may  bo 
applied  over  Ihealnlomeu  for  insomnia.  Jlots/j rat/sand  dotichta 
areuiMHl  forHimilHrpurpi>sesiis  fomentations.  The  hot  spinal  ba^ 
i« applied  at  a  temperature  uot  above  120'  F. 

P/t^ttudogy.—Wnrui  baths,  if  applieil  in  the  fonn  of  the 
moist  pack,  followed  l)y  npongin;;  with  tepid  water,  lessen  tem- 
perature by  increasing  heat  radiation  and  conduction.  If  applie<l 
H>  a»  to  prevent  radiation,  the  bodily  heat  is  raised.  Warm  butbs 
tncrea&e  the  circulation  of  the  skin,  lessen  cutaneous  sensibility, 
withdraw  blood  from  the  central  organs,  increase  the  exliala- 
tion  of  CO«,  but  lessen  the  respiratory  activity  on  the  whole. 
Xitroffenous  metabolism  is  increjised  from  two  to  three  i>er  cent, 
(Lud  more  urea  is  excreted.  Pulw  and  respinition  are  increased. 
Nervous  excitement  is  Ie8sene<l,  and  the  general  effect  is  to  cau^e 
eedation  and  a  feeling  of  languor.  The  wet  pack  is  a  most  use- 
ful.sedative  in  neurastheniaand  insonmia,  and  may  take  the  place 
of  medicinal  sedatives,  like  the  bromides.  It  should  be  given 
three  or  four  times  weekly,  or  for  a  short  time  daily.  The  luke- 
warm bath  ranks  next  in  its  sedative  effiwicy.  It  is  believed  that 
application**  of  water  to  the  feet  and  abdomen  especially  affect 
the  intra-cranial  circulation:  given  to  the  thighs  anri  wrists,  the 
puUnnnary  circulatinu ;  cold  causing  congestion,  and  heat  anie- 
mia.  of  the  distant  parts.  Cold  to  the  spine  is  Ix^lieved  to  cause 
at  first  constriction,  and  later  dilatation,  of  the  thoracic,  abdomi- 
nal, and  pelvic  viaccra:  heat  has  the  opposite  effect.     Hence  oold 
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applications  are  used  to  relieve  coUi  feet  and  auaeiulc  conditions 
ot  tli(?  viscera. 

The  ftu't  iuij8t  bo  t^winio  in  mind  tlmt  cold  battis  and  frequent 
Ituthintj  of  tiny  kind  tIrbiliiHip  wjnio  few  perMons. 

Uas&aok. — Tlie  term  madwure  may  hv  luiule  to  include  all  the 
manJpulattonHof  the  bcMly  for  the  purpo.se  of  curing  dlseoAe.  The 
different  methotls  of  applying  it  as  classilied  by  Jacoby  are:  | 

^ffteuntgr  or  giMitle  Htniking.  Th«»  iniixiniuni  foree  to  be  ap- 
pliwl  hero  tsliould  not  i*xim^l'>1  thi»  weitjlit  of  the  banil.  MitJtfiii(/e 
/I  frictfnn  or  rubbing.  Knergetio  strokes  with  one  hand  and., 
strong  eireular  or  to-and-fni  frietion  with  the  otiier.  JYtrifisfir/e\ 
or  ktiettding.  7V//>o/^f7K•/iM>r  iwrcnssinn  with  the  Angers,  hands, 
orinHtruuientH.  Ftinvlifnutl  mnrrmrjits,  piuHsivc,  artive.  and  coni- 
biui'il  with  iMOvenionts  niud*^  Iiy  Tht*  operator. 

The  pliysic'ian  uuiy  l>e  reminded  that  a  tuaU*  operator  in  a  m<us- 
seiir^  a  female  a  ma^seuftf,  and  that  the  patient  is  maftntd. 

MaMsagu  occeK'ratfH  the  lyuiijh  anil  venous  ourrents,  and  thus 
proiuott^M  absorption.     It  increases  the  rtipidity  and  fom*  of  the 
heart-beut,  execpt  abdominal  uiatwagt^  wliioli  hIows  the  heart  and 
helps  to  relieve  loeal  congest ionn  an<l  inllainnmtory  dopupilB.     It 
pn*8w*8  antl  i-tretchos  the  lernnnal  nerve  (Uauients,  Inon'awa  the 
irritability  of  motor  nerves  ami  the  eontraotility  of  muficles.     It 
may  either  inoreiUMS  or  les6*n  the  Irritability  of  NcnHory   nerves 
according  iix  it  is  applietl.     Uf  the  varions  forms  of  niassnge,  tn- 
poUment  Is  the  most  frequently  useful,  and  is  the  kind  almost 
exclusively  used  in  neuralgia^t.     It  is  applied  not  only  with  the^y 
Angers  and  hand,  but  al>«o  by  the  aid  uf  rubber  tul>es  known  n*^| 
uuittcle  beaters,  rubljer  l)alls  with  rattan  or  wlia1etK>ne  handles,  ^^ 
percu.ssion  hummers  and  various  i)ercutcur8,  surh  as  tiranville's 
ftnd  Jacoby's.  ^m 

Mofisago  is  of  considerable  value  in  certain  forms  of  atonift^| 
neurasthenia  and  hysteria,  iuiSf>ciat(Hl  with  ana<mia.  dyspepsia, 
And  feeble  circulation,  in  hemiplegia,  in  the  pnnilysesof  periph- 
eral origin,  in  functionHl  hpiism,  ^K|HN*ially  in  nome  forms  of 
writer's  cniiup  and  ani**d  nenroses,  in  rerebrnl  hy[>eraniia,  in- 
somnia, constipation,  and  In  headache,  and  stmie  neuralgias, 
especially  those  about  the  head,  neck,  and  arm.  It  is  contn^ 
Indicated  in  heart  disease,  arteritis,  or  where  there  is  danger  ot 
dislodging  a  thrombus. 

Climatk  in  Nervous  Diskases.— The  factors  which  uiake^ 
up  a  s|)ecial  kind  of  climate  are : 

I.  Purity  of  air.  2.  temperature;  8,  homidlty;  4,  sunlight;  a,j 
rarefaction  of  the  air;  U,  oKone;  7,  wind;  8,  electricity;  0,  soil;  10,^ 
trees:  11,  social  conditions. 

Regarding  thew!  points,  some  facts  are  very  well  Hettle<l.  The 
air  in  the  country  is  purer  than  in  cities.    The  air  on  the  sea  and 
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Kt  tiiich  levels  is  jmror  thftn  in  other  localiti(>s.  The  temperntiire 
above  the  «ea-level  diuiinishes  aV)out  1"  F.  for  every  SOO  to  '^'Mi 
t^ets  and  U  less  the  dryerthe  air.  Alteratinnfi  in  teniporature  are 
leee  near  the  sea  and  less  in  the  soathera  heiuiaphere.  The  higlit^r 
the  elevation  and  the  colder  the  air,  the  Ie»s  moisture  does  it  con- 
tain. About  the  factors  of  ozone  and  eJectiicity  in  the  air  little 
definite  is  known. 

Climates  are  cla£sined  by  Weber  into  marine,  low  level  inland, 
and  h]>h  level  inland.  These  all  have  great  variatiouH  in  quality, 
depending  upon  their  temperature,  moisture,  etc.  Afi  a  (general 
rolts  warm  marine  rlimatea  and  sea  voyajfea  are  best  for  neunu*- 
thenic  Invalids  of  theiprituble  type.  On  the  other  hand,  inutorde 
anil  anarmic  conditions  high  inland  climates  are  better,  at  least 
for  u  time.     Sueh  climate*  should  not  be  too  dry  or  windy. 

In  organic  *le(renerative  disea-sesof  the  nervous  system,  marine 
eliin.ite6  and  low  levels  are  better. 

Germany,  the  Riviera,  the  Bermndae,  the  West  Indies.  FlorldOf 
and  other  Southern  States  are  favorite  places  for  sending  neuras- 
thenic Anierica-ns.  Camp  life  in  the  Adirondacksor  other  forests 
b  also  found  most  useful. 


I 


Elkctricitt  IX  Nbrvocs  Diskasks. 

i%yjw'<fa/.— Electricity  is  assumed  to  be  a  material  like  a  fluid, 
perhaps  a  condition  of  the  ether  itself.  It  is  not  a  force  any 
more  than  water  is  a  force,  but  it  produces  force  by  its  move- 
ments. Electrical  phenomena  are  the  result  of  the  strain  or 
stress  put  upou  the  electrical  fluid.  Physicists  assume  that  tiie 
elet'tricol  fluid  exists  in  two  conditions,  positive  and  negrative, 
and  we  8i>eak  of  positive  electricity  and  ncjjrative  electricity  ac- 
eordlnply.  Under  ordinary  conditions  these  flnids  are  united 
and  in  equilibrium:  but  by  certain  agencies,  such  as  friction, 
heat,  cheuiism,  etc...  they  can  be  .•teparated.  We  assume  that  the 
oondition  of  electrical  equilibrium  is  that  of  zero,  and  that  the 
earth's  electricity  is  at  /.ero.  Positive  electricity  is  raised  above, 
negative  electricity  pulled  below,  this  zero  i>oint.  Electrical 
phenomena  result  from  attempts  of  the  fluids  to  become  equal- 
ixed  or  stable  a^ain  at  the  zero  point,  Jnst  fin  the  phenomena  of 
heat  result  from  differences  of  temperature  and  those  of  gravity 
from  dilTerences  of  pressure.  The  distance  to  which  the  electri- 
cal fluids  are  geparnted  from  the  zero  point  is  spoken  of  as  the 
difference  in  '  pc»tential.'  This  potenttat  corresponds  to  the  term 
"deirrees"  in  meosurinp  h^^at.  Now.  the  i7re«ter  the  difference  in 
potential,  the  (rn^ater  the  effort  of  the  fluids  to  return  to  zero. 
Hi»;h  and  low  potentials  corre(*pon<l  to  hi^'h  (»r  low  intem<ity  of 
heat.     Terufion  is  the  result  of  the  widely  separated  fluidii  striving 
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to  retnm  to  the  zero  point.  It  is  the  same  thing  as  ffffferen^e 
potential,  and  the  tenn  may  a*  well  be  dropped.  Wht-n  the  two 
fluids,  at  dilTorent  potentiiiU,  iittempt  to  become  equatizeil.  they 
poHS  along  certain  pnttis  and  form  thvtricaf  currents.  Electri- 
city will  pfui8  along  any  subHtance.  but  some  .substances  conduct  it 
more  easily  than  others,  and  these  are  known  as  conductors.  ^_ 
The  relative  value  of  difTerent  conductore  is  shown  In  the  follow- ^| 
ing  table :  ^" 

I.  The  metals;  2,  charcoaU  •^.  plumbago;  4,  dlhite  acids;  Ti,  sa- 
line solutions;  i\  pure  water;  7,  living  animals;  8,  flame.  Of  the 
metals,  silver  and  cuppiT  jltc  the  best  conductors.  The  human 
btnty  would  have  uImujI  the  same  conductibility  as  thi^  naline  so*  ^H 
lutions,  if  it  wewnut  for  the  Hkin,  which  is  a  very  j)oor  conductor,  ^^ 
espefially  when  it  is  dry.  Those  substances  along  which  eleo- 
trioity  passes  with  great  diflRculty  arc  known  as  nonconductors 
or  itntifat'i/s.  The  following  is  a  list  of  some  of  these,  theaub* 
stances  arranged  in  accordance  %vith  their  relative  value: 

t.  Caoutchouc.  3.  Silk.  S.  Glass.  4.  Wax.  0.  Sulphur.  0. 
Resins.    7.  Shellac.     8.  Dry  air. 

The  etectri47il  fluids  may  be  kept  by  insulators  at  different 
potentials,  the  itisnlators  |jrcvenling  them  from  l>ecoming  wjual- 
ized  or  reiluct'd  to  the  same  ix)tential.  Kleclricity  in  tiiis  condi- 
tion is  called  sr.itic.     Its  study  is  called  electrostatics. 

The  elwtric  fluid  in  moti^in  is  called  dynamiwil  electricity, 
and  its  study  is  electrodynamics. 

TfhHinU  Tcfrww.— Tliero  are  certain  technical  terms  which  it  is 
necessary  to  understand,  Ehvtromotite  force  (symlxjl,  KMFl  is 
the  force  which  tends  to  set  electricity  In  motion.  x\n  elecTric 
current  results.  The  currfnt  utrength  (symbol.  C)  is  the  t<?ndi 
used  to  express  the  capacity  of  the  separated  tluids  to  overcome 
resistance  in  their  attempts  to  reach  ef|uilibriuin  or  equalization 
again.  This  current-streiit:t!i  or  simply  tlie  current,  naturally,  is 
in  proportion  to  the  strength  of  tliu  electromotive  ff»rce,  which  is 
constantly  disossi^Kiiating  the  electrical  fluids  and  generating  the 
current.  If,  liowever,  as  is  always  tli«  case,  the  electrical  fluid 
meets  resistance  in  seeking  e<iullibrtiiiii.  tlie  resi.stance  dimin- 
ishes its  current.  Hence  we  have  the  formula  known  as  Ohm's 
law: 


Cttirent  Btrearth  = 


ElMtromoUn  force 
RcabiUooe 


orC  = 


EBTF 
R 


I 


All  bodies  ofl'er  some  resistance  to  electrical  currents,  and  it  is 
imi>ortant  to  have  some  standard  unit  of  resistance  for  the  soke 
of  comparison.  Such  standanl  unit  has  been  adopteil  and  is 
called  an  ohm.  It  is  the  resistance  offered  to  a  current  by  a  oep— 
tain  piece  of  wire  of  deflnite  si^e  and  length. 


bva  Rid  with  tio^or  the  |it4aM>r%tia«liM4vrft.  TW 

coHlMKly  if  J  JBj,  iiff-  bri«|(  fvCatataMi  uair  t  v  tlie  dry .  tol- 

or  BMfinEtlj  to  the  otiwr  |«1bm  «oadwlat^  t»  nov  Wmttf^i  itiNikr 
The  deetnral  AumI  houiKlit  to  th««  torn  |Mi4iti  wtth 
foree  thmt  aotete  of  th<«  uitMAllic  ivtrtit  of  i\w  oUvimiU*  Mru 
earried  off  and  %xut«d,  cAiisinc  tlu*  tUsniptlvo  *>|wrk,  Thu  |m% 
tient  thtnisiUsehanpedof  thrlluUl:  hut  it  i^tutiiiunlly  tvnonunn 
lAt«e upoo  faim,  mud  thu!f  i>iieonii  korpoii  itrnwin^  »iti«rk»  fn^iit  aH 
para  of  the  body.  The  t^loctrio  s]Uirk  rnuM>»  n  iiiUMMilitr  (Huilmo 
tioQ  and,  a  little  laler,  u  siiiull  puhotAto  rt^l  N|Hit.  Thoiv  In  mtiim 
pain  connected  with  it,  hut  us  iho  ♦•UvtrioUy  tHMiotrivtr*  tho  Uwly 
for  only  an  infiuito!*imal  i»eri«Mi  of  tnni»,  it  dirt»«M  ly  nlTi*«'tii  tho  vl«*i«r** 
but  little,  and  in  not  diin^^ntUH.  \'iiriiiUM  lii^'iiiMuik  r)it<<tr\MliMi 
have  been  devised  for  iiMKlifyiitK  th**  rhiiracl»»r  of  Iho  otatto  dtM 
change,  hut  they  all  liavo  much  tli<'  sauio  clTrrl  hm  i1u<  H|»iirU, 

Hy  appruximatinK  the  jiriiin'  corulurtoin  ho  Hmt  thoy  nlUMUil 
touch,  and  then  connectiu);  the  outer  8urf<u*e  of  the  iwti  Ijiiydou 
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jars  wliich  Imnp  from  the  prime  oonductore  with  spotiire  elcc- 
IriKJes,  one  ji^vU  tUv  sUitic  fn(]uce<l  current  dedoHlMHl  by  J>r. 
WUIitim  J.  Murtou.  The  Hpecial  peculiarity  of  Uiis  cunviit,  as 
well  118  of  the  spark  diwihar^^^,  is  tliiit  it  i»  made  up  of  electricity 
at  a  very  Jiigb  pfjteutial,  and  that,  Ix'iiig  composed  of  owlllatiiii^ 
or  alternating  currents  of  extremely  »«hort  duration,  the  (piaiitity 
of  electricity  is  very  Hmall.  Tlie  result  is  that  when  a  iiiusclo  de- 
generuteti,  it  losea  its  irritability  to  the  ntutii'  current  very  wirly. 
The  Hlntic  curn-nt  will  thuH  reveal  a  Ix'^^iuiihig  ile^eneration  of 
nerve  «ooner  than  the  other  cornmtH;  it  also  proMiot«»«  tii*»ue 
chang:o«  more  than  other  forms.  1 1  sometimes stiuiulai4»s a  greatly 
detjenerated  muscle,  so  that  later  the  other  foruis  will  produce  a 
contraction.  It  has  a  powerful  i>6ychical  oflTcct,  luid  lends  itself 
readily  to  quackery. 

Ill  farad ic  mtdiral  batteries  the  electricity  in  proclucod  tiy  In- 
duction. The  chief  elements  are  a  cell  tintl  two  eoil.s  u(  insulateil 
copp*»r  wire.  One  coil  is  pla<*e<I  around  the  other,  the  outer  coll 
being  lonj^r  and  of  fitter  wire.  The  cm'II  tfenemleH  aeurivnt  which 
iu  turn  "  induces"  the  elecrririty  whU'li  Is  received  by  the  pa- 
tient. The  original  (Mirrent  Ih  ho  arrjiUK*^!  that  it  is  being  con- 
stantly bndtcn  ami  rloscnl  or  "  made"  ajruiii.  At  iMith  bn-akand 
make,  a  current  i.s  inducTed  in  the  inner  coil  of  roiled  wire;  this 
forms  what  is  onlled  the  primatt/  intittvrtf  cnrrmt  attd  is  made 
Up  of  a  Kuceessiou  of  short  curnuits.  This  eum»nt,  though  theo- 
retically altenmtiuff,  is  really  a  current  of  onedireetlon.  For  the 
"make"  current  is  opp(we»l  and  nidliOed  by  the  original  or  bat- 
tery current.  The  same  in  true  of  the  krcuntlary  indut-ttl  cnrrtid 
which  is  excit^l  in  the  outer  coil  by  the  current**  of  the  inner  ci»il, 
Both  cumnits  are  really  compose<l  of  a  rapid  w^ries  of  single  cur- 
rents goiug  the  same  way,  and  they  each  have  a  positive  and  a 
negative  i>olo.  The  primary  current  is  one  <»f  lower  tension,  and 
is  rather  lews  strong.  It  can  be  usetl  when  the  ri'sistanee  of  the 
parts  is  not  great  and  a  very  powerful  current  is  not  n(MHle<l. 
The  secondary  current  is  one  of  liigher  teuftioii,  it  overcomes 
resistance  better,  and  can  be  employed  in  connection  with  the 
wire  brush  and  in  anmstheslc  conditions.  It  is  also  the  current 
use*!  in  uiea9<uring  the  strength  of  the  faradic  application,  /is  will 
beshown  later.  The  current  of  the  secondary  coil  resembles  that 
of  the  static  induced  current.  It  has,  however,  a  lower  potential, 
vastly  slower  alternations,  and  more  fpiantity.  It  ciin  contract 
muscle,  which  the  static  current  cannot  niTe<^t.  The  secondary  coil 
should  be  mmle  of  wire  of  a  standard  size,  length,  and  layers  of 
coil.  A  standard  coil  of  wire  HOO  metres  long,  .^2<i  mm.  in  tlinuie- 
ter,  woundonah[MxiI  lOOmm.  long,  iscpiite generally adopte<l  now. 

Faradic  batteries  are  made  witii  tin*  r.ine-CJirlion  or  Urenet  cell, 
the  Leclatichi',  the  silver-chloride  cell,  or  some  moditlcaiiou  of 
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these.  For  geueraJ  use,  the  iJitR-carbon  cell  is  the  most  trust- 
worttiy ;  but  the  dry  silver-chloride  cell  is  the  most  convenient.  A 
dry  cell  made  with  muriate  or  ammonia  ha^  of  laic  come  into  use 
GaitKiniv  Jinlhritn. — There  are  two  kiudM  of  these  in  practical 
use.  The  one  includes  the  celt»  which  lU't  as  noon  a»  the 
circuit  is  closed:  the  other  iudude«  those  which  m^t  only  wbeu 
the  elements  conijxksinj;  the  battery  ((;.£/.,  zinc,  carbon,  platinum, 
copper,  etc.)  are  dropped  iu  the  exciting  Uuid.  The  former  class' 
(known  as  two-fluid  cell»)  are  not  touched  except  to  renew  water 
or  odd  tHKUie  chemicAl.  In  the  latter  (the  single-fluid  cells:),  one  of 
the  element*  is  always  taken  from  the  fluid  when  the  current  is 
not  in  Ufie.     The  Qrst  class  of  cells  has  a  much  weaker  cheuiical 
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action  and  evolves  less  electricity  in  a  tnveu  time.  It  includes 
the  Daniel  cell,  the  gravity  cell,  the  Lechmch*?  cell,  and  the  sil- 
ver-chloride cell.  Amonjj  the  second  chiss  or  single-fluid  cells, 
the  2inc-e4irbon  cell,  known  as  the  Grenel  or  Stohrer's  C4*ll,  al- 
ready referred  to,  is  moht  UKcd.  Tlie  l>ei)t  portable  batteries  are 
made  of  the  zinc-c-arbon  cell  or  the  dr\-  chloride  of  silver  cells. 
Stationary  or  ofltce  batteries  are  best  made  with  the  Leclanch^ 
cell  or  some  modiflcation  of  it ;  or  the  dry  silver-chloride  cell  may 
I>e  used.  The  electric-light  current  can  bo  utilize<I  to  Hupply  con- 
tinuous and  interrupted  currents  and  for  purposes  of  the  cautery. 
It  ib  expensive. 

The  ordinary  a<»ce68ories  to  the  faradic  and  galvanic  batteries 
are  electrodes,  rheostat,  and  miUiamperemeter. 
The  electrode.s  needed  for  ordinary  pur|H>ses  are: 
I.  An  indifferent  electnxle  meaauring  5  cm.  by  10  cm.      2.  A 
normal  electrode,  10  sq.  cm.    3.  A  unit  electrode,  1  sq.  cm.    4.  A 
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soft  wire  bruah.  5.  Thrtn^  handles:  on«  I(»  nii.  nu<\  one  40  cm. 
lotii;,  one  bbort  hnndle  with  titi  interrupter.  U.  A  iijilliiiuipero- 
uieter.    7.  A  rheoHtat.    (See  Fig.  ao.) 

Methods  of  Application.— Htntic  electricity  is  applied  for  fif- 
teen or  twenty  minutes  tliiily  or  tri-weekly.  For  geiuTal  tonic  or 
Bedative  «lTect«,  sparks  are  ilrawn  from  all  part8  of  the  budy  ex- 
cept the  face.  In  paralysis  or  Hpahiu  ur  pain,  .m>ark8  are  applied 
to  the  affected  area.  For  headaohes  and  cerebral  panesthesice, 
the  electrical  breeze  is  very  useful,  but  it  must  be  Htrong. 

The  faradic  luul  galvanic  currents  are  U8e<i  for  about  the  Haiue 
lime  and  intervaU  a;*  the  8tiitic.  In  8ome  CJises,  however,  the 
galvanic  current  hIiouM  be  given  daily  or  even  two  or  three  times 
a  day.  As  a  rule,  a  course  of  electrit-nl  treatment  nhould  be  con- 
tijmed  for  six  to  eight  weekt*,  and  then  discontinued  for  a  tune. 

The  special  methotU  U8ed  in  a[}ptyJTJ<c  thene  currents  are: 

].  Qeueral  galvauizattoii  aud  fanulization  or  general  electriza- 
tion. 

3.  Local  electrization  by  galvauiKatlon  of  the  brain,  of  the 
neck,  of  the  spine,  of  the  si>ecial  Kensea,  liinbR,  and  viwrera.  Or  by 
fanulization  uf  the  neck,  npine,  limbic,  and  vibcera. 

n.  The  combined  fara^lic  and  gulvanic  currents.  These  ixre 
given  by  means  of  the  Dc  Wattevillu  switch.  Ueneral  and  local 
eleotriKation  can  be  given  in  tliis  way. 

4.  The  iMilar  method.  This  in  employed  chiefly  In  using  the  gal- 
vanic current.  The  indifferent  electrode  is  placed  on  the  sternum  or 
back,  and  tljc  other  electrode  applied  wherever  indicated. 

5.  Cataphoric  electrization  by  meaun  of  IVterson's  electrode, 
fl.   Klecrrolytie  apiilicaii<»ns  are  us(mI  in   enlarging  strictures 

and  ufTeeting  uiHamniutory  de(K>»itti  and  neoplasms. 

In  general  electrization,  whether  galvanic  or  faradic,  the  in- 
different electrode  in  placed  on  the  sternum,  feet  or  back,  and 
the  other  pole  is  t^rrietl  over  the  limits,  tnink,  ne<'k,  and,  if  in- 
dictttetl,  the  head.  In  some  cjum^m.  however,  the  two  electrotlea 
are  applied  together  upon  the  different  muscles  of  the  body. 
In  local  electrization,  the  largo  electrcxle  may  be  applknl  on  an 
indifferent  spot,  ami  the  other  applie<l  to  tlie  affeeted  limb  or 
limbs,  or  the  twoeleetnide-s  may  be  uwxl  together  on  tlie  same 
seq^nent  of  muscles.  The  det^iils  for  galvanizhig  the  brain,  special 
senses,  and  viscera  must  be  olitjiinetl  fn>m  special  text-books. 

When  an  electrode  is  held  Mt»'a4lily  upon  a  part,  it  is  called 
stabile;  when  it  is  moved  over  it,  it  is  called  labile.  The  positive 
pole  is  called  the  anode  (An),  the  negative  the  cathode  iCa).  The 
size  of  un  electrode  is  indicate<l  in  square  ceutiuietres. 

A  formula  for  applying  electricity  may  be  written  thns: 

Anoil.  galvanization,  10  ma.  5-10  em.  daily^  stabile. 
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This  means  that  the  positive  \io\e  of  the  KHlvaiiie  current  in  to 
be  applied  steadily  nt  a  given  pltu'e  daily  fur  five  mlnutv^s  with 
an  electrode  of  ten  square  centimetres. 

The  terms  "  ascending  "  and  "  descending  currents  **  are  rarely 

(1.)  .  <e) 


4 


rm.  »&. 


Flu.  HA. 


Fio.  SI. 


FicR.  SI  TO  M.— CxTTs  BHOWtNQ  MoTOR  PoiNT*.  Tbe  Ictten  reff  r  to  point*  elec- 
trixftUou  of  whlcU  stiiuulAtea  ccrUlii  imtHclfs  to  controcl.  Theae  points  vary  much 
is differeot  penons.    Fur dflUUI«stwPe  WatteviUe'a  " Ui^dlcal Etectriclty/* 
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u»e<1,  the  nonie  of  the  pr>lo  boing  eniiiloypil  iitHteatl.  ThuA,  anoda) 
galvanimiion  n(  tliii  brain  oranii  iiioAnn  tliut  tlip  piiHitive  pale 
isappiiecl  at  these  localities.  With  th«  farudic  ami  btatic  cunvijt», 
neither  the  pole  nor  the  direction  of  the  riirrtntt  mak«8  much 
difference. 

Ehotro-D{agnotth.^Wht?n  a  mot<ir  nerve  Is  out  off  from  its 
centre  In  the  HplniU  cord,  or  M-hen  thiK  centre  itself  is  diseased,  tike 
nerve  and  later  the  niuHck*  luulergo  a  degeneration.  As  a  result  of 
this,  their  reaction  to  electrical  inirreut»  Ih  chaii^^.  and  we  ^t 
what  is  termed  "partial  degeneration  reiirtions"  and  "complete 
detceneration  reactions"  acconlinjj  to  the  detfree  of  di»*turbanc(?. 
These  reactions  itre  due  mainly,  if  not  wliolly,  t*>  the  deg<'ueration 
in  the  terminal  nerve  [i]jn<»  and  niolor  end  plates  in  the  muHcle. 
"When  the  muscle  alone  isdiseaAed,  the  reaction  Is  not  chanfifod 
until  very  late.  The  diantre  in  irritability  is  due  to  the  fact  that 
as  the  nerve  fibro  wawtes  it  taken  an  electric  current  of  coin- 
ponitively  lon^  duration  and  cont^idomblcHtreiii^rth  toHtiiiuilateit, 

The  first  effect  isto  Jose  its  contraotilityor  react  ion  to  weak  cur- 
rents, tlien  to  extremely  rapi<l,  short  currents  like  the  static,  then 
to  the  faradic.  and  laat  to  the  palvmiic.  Sucli  ehan^jo  is  known  as 
the  rjuaiitU'tti Pft  alteration  in  electric  irritability. 

But  besides  this,  the  nerve  and  tnusrle  are  afTected  in  a  differ- 
ent way  by  the  difTerent  poles  of  the  jjalvanlc  battery.  In  nor- 
lual  nerve  and  nuisclc,  a  contraction  is  cammed  uu>re  readily  by 
the  nejfutivc  i»olo  than  by  the  positive.  Hut  niusi'loa  with  degen- 
erated nerve  hupply  honietiuies  respond  as  well  or  Iwtter  to  the 
positive  pole.  This  forms  what  is  called  the  qualittttice  or  aerUil 
i/tauge  in  the  irritability  of  the  uiUM^'le. 

Finally,  dt»generated  muscles  respond  more  sluggishly  than 
normal  to  the  galvanic  and  faradic  currents.  The  contraction,  in- 
Ateail  of  being  sharp  and  jerky,  is  Htiiggtsh  and  ahiiosi  tetanic. 
This  is  calle*!  the  modal  chaiiyfi  in  irritability. 

The  t/u(tiitatire  change  is  only  gotten  by  placing  the  active 
electrode  overthe  muscle,  but  the  ijit(nitita(irra\n\  /Hof/n/ changes 
may  be  gotten  by  jdacing  tlie  elecfro<le  over  the  nerve  as  well 
A«  over  the  Uiuscle.  In  describing  these  chaiigett,  the  following 
abbreviations  are  used; 

OeR  =  degenerative  reaction. 

AnCC  =  anotlo  or  i>ositive-polo  closure  contraction. 

CaCC  =  cathode  or  negative-ix)lo  closure  contraction. 

AnOC  =  anode  opening  contraction. 

Ca.OC  =  cathode  opening  contrtu>tion. 

Te  =  tetanus. 

D  =  circuit  is  closed  and  current  flowing. 

ADTe  =  tetanic  contraction  while  the  |>oftitIve  pole  is  applied 
4Uid  the  airouit  oioned. 
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The  siffn  >  means  (jreater  than;  <,le6s  than.  Thus  AuCC 
>CaCC  means  anode  closure  contraction  \a  (n*eater  than  cathode 
closure  contnwtion, 

De^nenitions  in  nerve  do  not  occur  except  in  lesions  of  the 
nerve  or  sph^al  cord,  luid  in  very  late  stfi^es  of  primary  atruphy 
o(  nin!v:]«'«.  Hence  when  one  fimla  degenerative  reactions,  he  can 
ejcelude  disease  uf  the  hraiii,  functional  disease,  and  primary  dis- 
ease of  the  muscle.  The  following  rules  may  be  formulated  for 
testing  for  degenerative  reactions: 

Use  the  faradic  current  tirst. 

2*he  Faradin  Cnrrent.  —  Vse  a  secondary  induction  coil  of  .235 
mm.  diameter,  WK)  metres  Ions.  The  ilistance  over  which  the  coil 
luoveH  is  divide*!  into  a  hundred  part**.  The  streii^h  of  current 
is  indicated  by  percentii^jv  or  milUmetres.  In  many  scales  it  takes 
30to4<imm.  of  CDorcoM  distance  to  cause  a  muscular  contraction. 
Record  the  minimum  necessary  for  muscular  contraction,  using 
the  same  electrodes  and  in  the  same  way  as  in  testing  with  gal- 
vanism. 

77ie  Galvitnic  CurrejU. — 1.  Phure  the  indilTerent  pole  over  the 
itemum,  and  a  10  sq.  cm.  electrode  over  the  muscle.  2.  Pass  the 
current  for  one  minute.  3.  Then  find  the  minimum  strength  ni»edetl 
for  a  cathode  closure  contraction.  4.  Then  for  an  anoile  closure 
contraction.  Repeat  this  test  three  times.  Ti.  With  a  given  cur- 
rent, note  whet  tier  the  cath(Mle  clnsure  contniction  is  stronger  than 
AnOC,  or  otherwise.  Test  this  three  times.  <i.  Note  the  character 
of  the  contraction,  if  sharp  or  sluggish.  7.  Test  nerve  in  same  way. 

The  qualitative  changes  may  l>e  expresseil  by  a  fonimla  like 
AnCC  =  or  >  CaCU,  i.e.,  the  ijositive-pole  closure  contraction  is 
equal  to  or  greater  than  the  necative-pole  cUtsure  contraction. 
Or.  better,  the  minimum  strength  of  current  required  to  cause  a 
Contraction  in  the  muscle  is  recorded  for  the  positive  pole  and  for 
the  negative.     Thus : 

AnCn  5  ma.  or  8  cells. 
CaCC  4  ma.  or  G  cells. 

Blanks  for  each  records  are  used  in  the  Pust-Gruduate  CUnio, 
like  the  following: 

RkcoRD   of   Kl.KCTRtOAL  UkACTIOKS, 

Caw  of - — —  Ifo, 


RlAfTlOW  TO  t  KXJIcni'>D 

0U.VAM10  cmioKT.   I  -..«*.  m. 


Rlffbl  sitl«. 


Kijga 
AnCP 


Lvnsid*. 

AaCCftna. 
CkCCTuuk 


RcAc-noxTTi      Mind.  roU.' 
FAKADtc  CVMiuorr. 


Dai 


hitffatstiifc 


rtCD 


J 


Neurit  tn:  froDi  M-ountDi, 
toxiemlii  or  pm«iir«. 


Blmpleatrnniiy:  prinury 
or  ldiD|.4Uliio  iiiyosltl*. 

JuTt-nlle  fi»mi  *tf  prti- 
irr«-HHtvt>  niiiMMilur  airo- 
nliy  ;  i>HL>ii4lc>-iiiUKU 
lur  liypfirtropliy :  utber 
type*  of  prfioorx  laj- 
opAtliks. 

Riicumfttlc  airophx  and 

pATMhl. 


Nervf;  nornisl. 
Miwclv:  or  |«rtlal  D«R. 
WIten     clbwaae    fa     ad* 
vaooAd.  lu  early  ei«setw 


Muacle:  DeR. 
Narve:  DeH. 


Nerve  and  m<iK't«  i 
Dial  uutll  lAU*  In 
diMoae. 


No  DeR.  unit 


It  should  hv  siikX,  flnallv.  tlmt  it  irt  the  sluggish  contraction 
whioh  is  the  most  important  element  in  hhowing  degeneration; 
also  that  it  ia  the  muscle  which  should  be  tested  most  carefully, 
OS  only  over  it  doen  one  get  the  quaUtative  changes. 

Therapeutics.— Electricity  is  used  as  a  counter-irritant  and  as 
a  general  iiieohanical  tonic  in  states  of  muscular  and  nervons 
M'eakness.  It  is  u.S4h1  in  [uiralvHis.  apa^m,  and  pain,  and  for  its 
supposed  speoiflc  action  in  certain  functional  mid  orgonjo  dis- 


HYGIENE,  PROPHYLAXIS,  TREATMENT. 


63 


The  faradic  and  static  currents  have  a  counter-irritating,  stim- 
ulating, and  excito-reflez  effect.  The  galvanic  current  has  a  seda- 
tive and  anti-spasmodic  effect. 

Electrolytic,  cauterizing,  and  cataphoric  efTects  are  also  pro- 


Fig.  37. 


duced,  but  are  rarely  needed  by  the  neurologist.  A  considerable 
portion  of  the  effects  of  electricity  are  psychical,  but  they  are  not 
the  less  real  or  valuable. 


CHAPTER  VL 

GENERAL  DISEASES  OF  THE  I»EUIPHERAL  NERVOUS 

SYSTEM. 


Thk  disorders  which  nffect  the  peripheral  ner^'ca  are  hyper- 
amiiu.  and  anieiiila,  degeiiemrion,  inllaumialion,  functional  dis- 
urderH,  new  growths. 

1  fthall  deserlhe  liere  th(w*e  disorders  of  which  f^eneraJ  facta 
can  be  stated,  no  matter  wliere  the  trouble  i»  located.  Such  (Ua- 
or<lersare  hypt'Di'iuia  and  uutemia  of  nerves,  demMionitive  pro- 
cesses, innminiiiitiun. 

Next  wiiJ  c<juiL'  a  description  of  diseases  which  affect  the  whole 
or  a  lar^jre  part  of  the  whole  perijiheral  nerves  Hiuiultaneously. 
Such  di»4order9  are  tuultiple  neuritis,  ueuralgiii,  and  certain  other 
neu  roses. 

Hypkr.'FMI  A.— £'^Vi/'W/.— Tins  is  a  condition  rar(»ly  recoeiiized 
clinically.  Tlie  causes  are  cold,  injury,  neighboring  inflanmja- 
tiiin,  rlieuniatic,  gouty  poiaons  and  |>arulytic  vasomotor  neuroses, 
metallic  and  otlier  puisons. 

Sym/^iom*.— The  symptoms  are  those  of  buminir,  nund>nem, 
and  other  pjiitPfitthesiAi;  tenderness,  pain,  and  niUTicular  weakneiis. 
Doubtless  many  forms  of  neuralgia  are  associated  with  hyper- 
lemia. 

Pathological  Anatomif.— The  nerve  in  hypencmia  is  reddened. 
Injected,  and  may  l>e  the  seat  of  minute  heiuorrha*ces. 

Tyeatmetit.—As  hyi>era)una  and  aiiHJUda  are  always  secondary 
GODditions,  the  treatment  is  mainly  ba>tedon  the  cause.  The  ice- 
bag,  leeches,  counter-irritation,  cupping,  and  uia8wige  may  bere- 
s^jrted  to  in  liy|>erH>niia;  local  stimulants,  hydrotherapy,  uiussage, 
nitroglycerin,  iron,  ant!  iodide  of  potassium  may  I >e  given. 

AN./KMrA  OF  Nkkvks.— Tv^jWof/^f/.— This  occurs  in  conditions 
of  genend  onuMiiia  and  cachexia,  In  spasmodic  vasomotor  neu- 
roses, in  obstruction  of  blood-vessels  from  any  cause,  and  in  ob« 
llterating  art.erltis. 

Symptoms.—Otten  no  especial  symptoms  result.  Here  again, 
however,  we  may  trace  the  cause  of  pains  and  ncnralgias,  espo- 
€^iUiy  iiioav  ot  the  Utter  peri04.I&  of  life  when  arteritis  is  present. 
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TItU  U  a  procHfts  in  which  thi>  nerve  flhres  };ruduuIl>MUe:  the 
luyehu  aheatli  and  axis  cylinder  dti^fLpitear,  lejivin^  only  a  ntnuul 
of  L*oxmoctive  tissue. 

Etiology. — It  is  cauaetl  hy  destruction  of  the  trophic  centres 
of  the  nerve  or  hy  cutting  the  ner\'e  (jfT  from  it;  or  by  direct 
aotioii  of  toxic  an»l  infUunmatory  and  dc«trnrtive  a^^ents  on  the 
nen'e  fibre.  Diseiisesof  tlio  spinal  cord,  hijuries  of  nerves,  aiul 
toxie.  /i^nts  are  the  special  causes.  There  is  ocoafcionally  also  a 
primary  ntropliy  of  peripheral  pjirts  of  nerves  in  wasted  and  dis- 
u!^Hl  niuscles. 

The  symptomit  of  nerv6  degeneration  are  those  of  mdden  or 
gradual  enfeeblement  and 
loss  of  tlje  ner\*e'8  func- 
tion. There  may  be  some 
evidence  <if  irritation,  such 
as  pjiin  and  spiusui.  Pa- 
ralysis, anflp«thesiiv,  and 
various  trophic  and  vaso- 
motor disturbances  occur 
tu  the  part  affected. 

De^ceneration  of  nerves 
is  usually  secondarj'  to  or 
associated  with  other  dis- 
eases, and  its  special  »y]in>- 
Tomswill  l>«*descril>e<l  else- 
where. 

PnthohiQif.  —  There  are 
three  forms  of  nerve  deg;encration 
3.  Neuritic  or  toxic. 

1.  The  primary  fonn  is  rare,  Hiipht  in  extent,  and  of  little  clin- 
ical ai^iftoajice.  In  it  thtrt'  is  simply  n  j^radual  wastini^  and  dis- 
appearance of  the  axis  cylinder  and  myelin  sheath.  It  occurs  In 
wastint;  diseases  and  aa  part  ()f  locomotor  ataxia  (Fitf.  IJH), 

2.  Secondary  dejrer.eration  or  Wallerian  defeneration.  This 
form  occurs  when  thtf  nerve  is  cut  a<*ross,  or  coujpressed,  or  de- 
stroyed by  innanimation.  neoplasms,  or  injurioH.  The  peripheral 
end  of  the  cut  nerve  shows  a  loss  of  nearly  but  not  quite  all  the 
flbrefi  as  far  ai*  its  termination.  In  tlie  central  end,  the  degenera- 
tion only  ascends  to  ihe  llrsi  or  second  node  of  Ranvier.  A  few 
ilbres,  however,  depenenite  as  far  as  the  spinal  cord.  These  are 
afferent  in  function,  they  iiave  their  trophic  centre  in  the  peripli- 
er>-,  and  corresiwnd  to  tJie  undet^enerated  fibres  iu  the  perijih- 
eraJ  }yart  of  the  cut  nerve. 

S 


Flo.  8a.~Snn>uE  Atropht  op  Nerve 

IN   MARASMTfl. 


1.  Primary;  2.  Secondary; 
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When  th^  wotion  i^  niii(\o  l>otwpcn  the  spinal  ean(?Ua  and  the 
ccrrd,  the  tlhres  all  do^4^n(.'rato  towuril  thcfnnl,  ilimI  mt'ii  enter  it, 
)»tit  tlu!  iKM*i|ilioral  lU>r(^H  lUt  not  dcgonfrati-.  lU'ncc  tlit*  spinal 
ganKUa  are  the  trophic  centres  of  nioHt  of  the  »en»ory  nerves. 


MIL 


PNL\, 


1^^ 


Fin.  ao.— Ct-T  ■■owmo  THK  ErrEcn  or  Sbctioh  or  Mixed  Nkrvka  and  Bem- 

«ouv  Um\T.  I'.M.N.,  JIlx«I  uer^'p;  8.0.,  Hi>tnnl  mnKlion:  M  K..  mttu>r  rooi;  S  R.. 
scntor/root;  /^c.,I«^lplll?^aI  tiT>p)ilccrlL   The  duttoU  Uuu  khuwti  tlm  ili.-;^in<>raied 

A  few,  liowerer,  have  their  trophlo  e#ntre  hi  peripheral  nerve 
cells. 

Dogpueralion  ocrurK  in  tlie  motor  nerveK,  also,  when  the  cells 
of  the  anterior  honiH  are  dealroycnl.  Hence  these  cells  are  tho 
trophic  centres  for  all  motor  nerve*. 

The  eKsentinl  part  of  the  nerve  flbre,  the  axis  cylinder,  is  sim- 
ply a  prohjii^Htion  of  the  prooesK  of  a  nerve  cell.     Its  next  e»seu- 


Fw.  *).— Snowrxo  Dimnrttr  Rtaom  n*  mtt  Pbooom  or  Vemtb  De^cmeiuition 

Olt  BitCURD,  TniED,   81XTH,    A5D   NlNITTirni  IJATB  AFTRH  SBCTTON   IRaKVIER). 


tial  part  is  the  myelin  sheath.  This  is  of  epiblastir  oriprin  and 
conslstB  of  ft  h<illow  eylintler  inclosed  In  a  thin  nicmlinifio  and 
coutainhit^  a  fatty  Ruhtitanoe. 

In  dej^^nerative  pro4*o.*iso«  of  peripheral  nerves  th©  mednllary 
sheath  is  llrst  afTected,  then  the  axis  cylinder,  least  and  last  the 
ijeur/Jewnm.     The  myelin  becomes  lurbVvV,  »v*^\l«  u\>  into  frag- 
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Stents  and  droplots.  Tho  axis  cylinder  also  breakti  up  into  frag- 
ments, ur  swells  up  and  becomes  liquefietl.  Extravasated  leuro- 
cyies  pick  up  the  products  of  disintej^^ration  and  form  fat -granule 
eelis.  The  ueurilemniu  and  its  nuclei  usually  remain  intiLct.  The 
nerre  during  this  time  shrinks  in  volume  and  looks  grayish  and 
tnuuJucent.  or  ^rayish-reU.  The  nerve  finally  I.H»conies  only  u 
Abroufi  cord.  Chaiigetj  can  besecn  hi  the  nerve  within  forty-eight 
hours,  and  by  thi&  time  iti>  irritability,  which  was  first  sUkTbtly 
increased,  is  lost.  In  alH>ut  two  weeks  the  disintcurration  of  the 
myelin  sheath  and  axis  is  practically 
comiilete. 

T!ie  process  of  degeneration  takes 
place  at  about  the  sjtme  time  through- 
out  the  whole  length  of  the  nerve. 
The  motor  end  plates  in  the  muscles 
are  affected  a  little  the  earliest.      The 
fibres  of  the  central  stump  are  affected 
OS  for  OS  tho  first  or  second  nodes  of 
Ronvier.      Later,    the   central    stump 
may   degenerate  somewhat  from  dis- 
use.    About    the  cut  end,    however, 
little  bullions    tumors  may  develop, 
which  ctjntain  liumeroos  nerve  fibrils 
and  connective  tissue. 
The    general    law    is 
that   ner>'es  det?ener- 
ate   in    the   direction 
in   which   they  carr>- 
impuli^es,  but    this  is 
not  always  the  cajse,  as 
is  seen  with  peripheral 
sensory  nerves. 

The  relations  of 
nerve    fibres    to   their 
centres  and  the  effects  of  section  is  shown  in  the  acconii>any- 
ini;  cuts. 

Summary:  PfiHpheral  nerte  Jibna  degenerate  when  cut  off 
from  their  trophic  cells. 

The  degeneration  begins  at  once  throughout  the  length  of  the 
nerve.  Loss  of  function  occurs  in  forty-eight  hours.  The  degen- 
eration is  practically  complete  within  two  or  three  weeks. 

The  myelin  sheath  and  Its  nuclei  are  affected  first,  the  axis 
cylin<ler  next. 

The  degeneration  takes  place  in  the  direction  in  which  the 
nerve  imfnilse  runs  except  in  peripheral  afferent  nervea. 

The  fimil  stage  is  one  of  nerve  atrophy. 


i^:? 


\ 


SaoVtltG  TDK  RBLATTONHOr  TUB  NERW 
TO  TDEIR  TRuflllc  Ce.vthes.  8.,  S**ii»«»ry  nene  ;  M.. 
luolor  uen'e;  8.(1..  B(>iuaJ  KangliDu:  I'll..  p(wit«rlor 
horn;  AH.,  iimirri«>rIiom:  C.  con'bralconcx.    The 
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Witliiii  the  rffitnil  iitrvotts  Kfjsttm  llio  ilpu^'nenition  uIwavH  oe- 
curn  in  llu»  dirpt'tioii  of  tho  ncrvo  iniptilsp.  Thi?  aJcU  cylinder  la 
first  iilTt^ctiii.  Tliere  is  wuiietinies  a  pnliiiiirmry  swelling  or  hy- 
IK-rtrophy  of  tlie  axis  cyllncler.  I)ej,i«iU'rulioii  wltli  rnlcitWntlon 
of  the  iiorvu  fibres  MMUtitiiiit'H  occurs.  In  iiKsociative  or  eomiuis- 
Hural  flbrea  the  degeneration  only  extends  part  tjf  the  length  of 
tht^  nerve. 

B.  Neuritic  or  toiio  nervo  (tegcncnition.  This  fnnii  ocrnrs  in 
connection  witli  neuritis,  nnd  will  he  dt^iscribod  uniler  that  ht^ad. 

Uj*  chief  chara4'terl.st it'M  are  that  the  dejfoneration  attacks  the 
nerve  in  tie<;ment8,  tliat  the  aiis  cylinders  :ire  not  so  much  affected, 
tkXuX  the  niyehn  breaks  up  into  small  fatty  dropletn  Instead  of 
into  liirLTu  niaH^eij. 

DeK^'iierativo  processes  in  the  noii-nu'dulhiTed  nervous  fibres 
have  Iweu  obnervcd  in  the  fine  (ibn-M  of  the  cornea  and  in  the 
fiubiuucous  and  myenteric  plexuses  of  the  alimentary  tract. 

Jivf/etwratum  ot  nerves  im  a  pnwess  that  u»iuivlly  follows  detren- 
eration.  It  occurs  only  in  peripheral  nerves — very  little,  if  at  all. 
In  the  nerves  of  the  central  nervous  nystem  <»f  niamnmls.  It  is 
n  \wiique  pnicess,  in  that  the  nerve  is  the  only  six.'oiaiized  tissue 
that  can  (jrrow  a^aia  after  bein^  destroyed.  Rei^eneration  occurs 
whenever  the  trophic  centres  are  healthy,  when  the  mechanical 
obstacles  to  a  union  of  tlie  divided  fibre  are  not  too  great,  and 
when  the  piTiphoral  nerve  ir*  not  Tim)  C(>ni[»I<'teIy  atrophied.  It 
ctccurs  ni(»st  tpjicUly,  therefore,  when  tlie  cut  ends  are  carefully 
apix>sod  and  whuu  the  separation  has  not  lasted  for  a  long  time, 
4.e.,  for  ycjim,  It  pro(;:n*Hses  always  from  the  ftmtnileini  towar<l 
the  iwriphery.  The  libres  of  the  central  stump  grow  out  into 
the  degenerate<^l  peripheral  fibrtv  I'liion  by  JJrst  inttntion  or 
Hecottd  intfutioii  never  occurs.  Hutuaii  nerves  cannot  be  nmd» 
to  unite  phyRiologically,  but  only  anatomically. 

Regeneration  m»y  Ijc  complete  in  a  few  months  in  short  nerves. 
In  fhewiatic  it  may  take  one  or  two  years.  When  regeneration 
takes  place,  the  axis  cylinders  nf  the  cent  nil  ^tunip  swell  and  divide 
Into  a  iiuuiber  of  new  cylinderM  which  pierce  or  creep  unmud 
the  intervening  tissue,  enter  in  bundles  the  i>eripheral  nerve, 
and  become  Inclosed  In  new  myelin  sheaths  and  neurilemma. 

INFLAMMATION  OP    NERVES-NEURITIS. 


Anatnmicnlhf  and  f^liniratlif,  there  are  two  fonns  of  neuritis 

1.  Neuritis  of  single  nerves  or  groups  of  nerves, 

2.  Multiple  neuritis. 

PaihohigivAiUy,  there  are  two  forms  of  neuritis: 
J.   Interstitial  neuritis  and  perineuritis. 
-;?.  DiiTuao  iwuritia  with  pareuchymutoua  de^5ftueTttX\crti. 


EtiologieaUy^  there  are  two  fonus: 

1.  Toiic  nenritis,  from  aWihoI,  arsenic,  Iwul,  ot^'. 

2.  Infective  neuritis  from  pyojij^'nic  ui^;rant:$iu»,  infective  fevers» 
syphilis,  tuWiviilnsiii,  ippro«y.  (?ic. 

I  »hall  fullow  the  auatouiicul  and  clinical  clas»iQcatiou  anil 
d««cribf.  tirtXy  neuritis  of  single  nerves  or  grouiie  of  nerves;  iiext, 
multiple  ueuritib. 

Xkvritis  op  Sin'glr  Nkrvks  or  Nkrvk  GRorps.— £r^/<>/- 
oyif, — The  most  frequent  ouuse  of  neuriti^i  by  far  Is  iujury^  such 
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Fio.  43.— AcuTB  lHracnoL'8  NKtnuTiN,  sUowiuK  tuBiDorrtuuco.  coDUflCtive-tlHtw 
>lirrratl(>it,  diaeamd  nerve  flbree,  owl  Qbliterftleil  vease4  (RowobeinO. 


compreMion,  tearing,  stretching,  cutting,  etc.  Next  conies, 
perhaps,  lead-poiKontng;  after  this,  varioua  infections,  such  as 
typhoid  fever,  variola,  diphtheria.  Tul>erculoBi8,  leproey,  8yi:ibiJiB, 
are  aUo  causes. 

HiffnpUitmt. — These  are  such  as  rt^sult  from  irrit^ition  and  paral- 
yiat*  of  the  nerves  ufTected,  and  will  be  debcribed  under  the  head 
of  SfxM'ial  Forms. 

Piithology.—\n}WTy  may  not  cause  a  true  neuritia,  hut  only  a 
^eotmdary  d^^nemtion.     \Vheu  iuilaiuuiatiou  docB  occui  Vt  \&  «A 
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ail  jtiterstitiut  or  j>erinetiriti<»  tyiK»,  iin»l  it  may  boncutoor  chrunio. 
Iti  Ihu  farmer  raw  iIutu  is  hyperwiuii^  wiUi  sometimes  extrnvAMi- 
tioii  of  blood.  An  eiuflution  tK-curn  into  the  (Ibroii^  framework 
of  the  Derve,  witli  mit^ration  uf  ieucorytes.  The  inllamiiiation 
may  become  anppurative  or  puigrenouK  If  f«vere.  it  destroy* 
the  iiprveflbres;  but  ofteriest  the uxis cylinders  are  not  destroyed, 
and  recovery  takes  place.  Clirunie  interstitial  neuritis  and  peri- 
neuritis are  lU^companitHl  with  hyperplasia  of  tlieeouneetivo  tissue, 
eompressiun  and  nioreorlessdostruction  of  the  nerve.  It  may  u«- 
(•end  or  dcsccml,  anil  it  is  called,  accordingly,  asrcnding,  (liJtrt^nd- 
ivrj^  or  mirjriithiij  neuritis.  It  may  affcet  only  certain  sM^^mentft 
of  the  nerve,  when  it  ia  ealle<l  ,s(i;me7it(if  neuritis  or  diHsi^ndnated 
neuritis,  Tul>ercutar  and  syplkilltic  neuriti»  are  of  the  chronic 
interstitial  or  di(Tuse  tyi>c.  These  latter  fonns  rarely  involve 
IK'Hiiheral  nerv<*s,  but  rather  tiie  intra-cranial  parts  of  the  cranial 
nerves  and  the  spinal  nerve  nxjts  in  menint^'al  tuberiMdosi.t  or 
syiihilis.  A  syphilltie  ]>eriphend  nmlti[>le  neuritis  is,  however. 
tliou{,dit  to  owur  sometimes.  Ii*^prous  neuritis  is  a  very  typical 
fitrm  of  proliferatinj^  chronic  i»erineuntis.  Cancerous  neuritis 
sometimes  occurs,  and  it  in  tif  the  diffuse  tyi»o,  thouKh  sumetinius 
ail  JU'tua)  cancerous  pns'ess  invades  tlie  nerve. 

The  cniirse,  duration,  profcnoKis,  diagnosis,  and  treatment  of 
the  abovu  tyiiea  of  neuritis  will  be  i^iven  uuder  the  Bjjvei&l  beadH. 

Mi:ltihlk    Xkubitis   (Polvxeuritw,   Pskudo-Tabks,  Alco- 
holic Paralysis  Bbri-brri,  Iumpbditus^,  AcRoorxiA). 

This  is  an  inflanmiatory  und  de(;:enerative  afTection  attacking 
a  number  of  nerves  sinndfaneously  and  characterized  chietly  hy 
wiiAtinn;  and  painful  paralysis  or  by  ataxia,  with  Home  motor 
weakness.     It  gencndly  runs  a  subaeuto  course. 

Ff>rmff. — Multiple  neuritis  may  l>e  of  the  paralytic  or  motor  and 
of  tlie  ataxic  or  sensory  tyjK*.  There  are  also  endemic  types  and 
iicute  pernicious  forms. 

Ktiology.—Thci  disease  Is  duo  to  infections,  to  nnto-toxir*  n^nts, 
and  to  chemical  ixrisons. 

The  special  Infections  are  those  cansinff  the  disca>^  berl-berl, 
the  infection  of  diphtheriiL,  ami  probably  almost  idl  of  the  exan* 
thematous  fevers,  i\s  well  as  of  puerperal  and  other  septic  fevers, 
cholera,  ankylostonui,  cerebrospinal  nieninftitis,  and  ixissibly 
phthisis  and  syphilis.  The  most  common  infection  in  this  coun- 
try is  diphtheria.  In  the  West  Indies  malaria,  in  France  an  infec- 
tion causing  acrodynia,  in  Japan,  China,  and  various  other  tnip- 
IcaI  regions  the  infection  of  beri-beri  are  causes.  l*robably  an 
JMiopen4}ent  s/>pcific  infection  of  unknown  character  •ometlmes 
Js  a  rauife. 
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Tlie  aiit<K.'Iithorious  or  auto-toxic  j>ois<:»n?;  ure  thoKPof  rheuma- 
tieiu  and  <li«bete.s.  An  incfniipli'to  form  of  |iolyiieiiritis  is  tMiiiio- 
limeft  9een  a»  the  result  of  exp<isure  to  cnld  and  wet.  lut  in  han- 
ilUng  ice.    Conditions  of  inanition  E«uinetiniei^  t^eem  to  lend  to  it. 

The  toxic  ciUKe.s  from  without  are  thow?  of  alcohol,  arsenic, 
ImuI.  anilin.  ergot,  bisulphide  of  carlKin,  illumiiuiting  ga^,  mer- 
cury, ttfid  phosphorus*,  l'racti'*ally,  ulcotiol  (*au»e«  multiple 
neariti.s  in  the  great  majority  uf  cu.se8  (20  out  of  ol).  In  this 
ocmntry  rheiiumtism  and  the  infective  fevers,  et^iieciaJly  diphthe- 
ria, are  not  infrequent  raii-ses,  and  the  metallic  {Kiisons,  with 
antenir  lea<ling,  rM>nie  last. 

.S/ J-.— Multiple  neuritis  oeeurs  oftener  in  the  female  than  in 
tlie  male.  Tliis  is  due  to  the  fact  that  alcoholic  neuritis,  which  is 
the  common  form,  lifTccts  women  uftcuer.  Bori-berl  occurs  much 
oftrner  in  the  male. 

^(/f.  — Multiple  neuritis  i«  eiwentially  a  disea.*e  of  early  adult 
life.  Almost  all  eases  occur  Iwtween  adolcK'cnco  and  the  periotl 
of  degiMierative  changes,  twenty  to  fortyfive.  Young  children 
ore  very  rarely  subject  to  it.  Tlie  youngest  age  reported  is 
fourteen  years  (Suckling).  A  few  ca«cs  have  occurred  in  persons 
over  sixty;  but  they  are  but  little  les.s  susceptible  than  children. 
In  l»eri-beri,  three-quarters  of  the  cases  are  between  the  ages  of 
tifieen  and  iwenty-iive,  tis  inchildren,  1.25  in  old  people  (lliinula). 

.S*'asou  oml  flV/mfj/e.— The  »i>orudic  fonusof  polyneuritis  from 
alcohol  and  various  poisons  and  infections  occur  without  much 
relerence  to  a  seasonal  influence.  Probably  more  cas^^s  ixrcur  in 
spring  and  fall,  owin^  to  sudden  changes  in  teiuperature.  Beri- 
beri twcurs  oftener  ui  warm  weather,  Kpidcmic  inllnences  like 
that  causing  cerebro-s|)inal  meningitis  may  increase  the  numl>er 
of  cA.ses  of  multiple  neuritis.  Practically,  in  this  country,  the 
queHtiuu  of  drink  settles  the  question  of  the  distribution  of  poly- 
neuritis. It  is  rare  in  the  teuiperate  rural  districts  and  smaller 
towns,  and  much  rarer  in  native  Americans  tlian  foreigners. 

Sexual  excefts*»s.  exfKwure  to  cold  and  wet,  insutlloieut  diet,  are 
among  the  helping  causes. 

^ftinptom^  and  Course. — Polyneuritis  usually  begins  somewhat 
acutely,  but  runs  a  slow  course  of  sevend  months.  Very  rarely 
it  runs  a  sudden  course,  ending  fatally.  We  have,  therefore,  the 
ordinarily  nubntnt^  inttUiplt  ttcnrifLs  atid  iicim*  pernicious  mul- 
tiple neuritis.    The  endemic  infectious  forms  show  other  tj'pos. 

The  following  is  the  clasaiftcation  followed: 

1.  Subacute,  multiple  neuritis. 
Motor  tyix?. 
Sensory  type. 

Endemic  forms;  Berl-bttri.  etc. 
Malarial  forms. 
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2.  Aoute  niAlifrnant  multiple  neuritin. 

1.  This  i*ii  tlip  ty|>e of  neuritis  prrKliK-^d  by  Alcohol,  Infection!, 
IKiisoiiH,  himI  r)i(*uiiiHtiu  iril1ueiKH»t.  It  i»  UHually  (rliielly  a  motor 
tremble,  Init  wnnotinifs  takes  the  sentiory  or  (jHouflo-taljotic  form. 

J^rodrotiifita.—TUe  diseawe  ofteu  tje^cins  witii  prodromatu  lift- 
ing Hevenil  wcekH.  Tlie  patient  suffern  from  numbness,  alight 
pnJns,  ami  weakness  atTecting  e8])eeially  the  lower  extremitloH. 

In  other   coKen    the   att/ick 


comes  on  Bud<lenly,  and  in  a 
tih<irt  time  the  moet  markcnl 
symptoms  appenr. 

On*W.— Tliere  may  be  a 
fever  for  thnn*  or  four  days, 
with  atemiM^ratureof  lOJJ  or 
1(14  .  This  is  not  the  rulo. 
XumlMiess  ami  pains  attack 
the  feet  and  lei's,  rarely  ex- 
tending nmeh  above  tin* 
kneeK  The  museles  and 
liervesaro  very  tender.  The 
lh»gi»rji,  Imnd.i.  and  arms  art? 
often  similarly  but  less  af- 
feei4^*d.  At  the  Mime  time 
the  skin  becomes  reddeneil 
or  slightly  oulematoiis.  The 
niusclefl  uf  the  legs  gn>w 
weak,  and  in  a  day  or  two 
the  patient  may  l>e  unatde 
to  tiUind.  In  a  week  or  two 
there  may  l)0  n  complete  loss 
r>f  power  in  the  anterior  tib- 
ial luuH'leh  anil  u  lettser  de- 
(^ree  of  [Kiralyi«i«  in  the  exten- 
sors of  the  hand.  Nearly  all 
of  tholes  and  foreanu  mus- 
cles biH'onio  eventually  in- 
volved. Atrophy  seta  in  at 
the  same  time  and  very 
severe  i>ains  are  present. 
The  motor  cranial  nerves  are  lu  rare  case»  alTecteJ,  and  pa- 
ralysis of  the  facial  or  of  tlie  third,  fourth,  or  sixth  nerve  lias 
been  seen.  When  the  disease  is  fully  developed,  which  is  within 
a  fortni^rht,  there  is  pamplcfcia  wjtii  foot  drop,  some  dotjrree  of 
wrif^t  cirtip.  njum-ular  atrophy,  and  jslifcht  (edema.  esfXMiially  of 
the  feet.  The  skin-reflexes  are  often,  the  knee  jerk  and  elbow 
Jt'rJi  hJwuvs  itmt.     There  is  soiuu  Uu^Ule  uiUb)&U\«slt^  utteu  with 
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hypf^ralgmia.  Teniporatnre  aud  pnin  sonse  are  alsn  IobsoikhI 
atid  flowed  in  transmission.  The  antesthehia  occurs  in  (mU'livs 
or  diffusely.  Muscle  and  articular  sense  are  IobI  in  the  Hcn8(>r>'  ur 
jtseudo-tabetio  f4>rm,  and  are  usually  (ioinewhat  involved  in  the 
ordintiry  paralytic  form.     Pain  and  sensitivem***  eonliniie. 

The  nerves  lose  their  irritability  juid  tlie  muscles  show  dei^n- 
eratiou  reaction,  partial  or  complete,  the  characteristic  Iwhig  a 
tcreut  variability  of  reaction  over  different  j;roupM  of  nurvi»»  ami 
at  different  stAgea  of  the  diaeane,  and  an  early  loss  of  faratlir  and 
lessening'  of  ifidvanic  irritability.  There  is  bOUietime8  retinal  liy- 
persmia  and  even  ojitic  neuritis.  Of  the  vl.sceral  nerveh.  the 
vagas  seems  oftenest  to  show  t^i^UH  of  involvement,  in  rapid  pulse 
and  disturbances  of  respiration.  The  sphincters  are  rarely  in- 
rolvetl.  In  such  cases  there  is,  perhaps,  involvement  <if  the 
Cfinl  or  of  the  abdominal  and  pelvic  splanchnics.  In  aleoholic 
and  o*.*caiionally  in  other  forms  of  neuritis,  mental  symptoms,  such 
as  &  low,  muttering  delirium,  are  very  often  present,  aud  oi'casion- 
ally  a  well-market]  confusiunnl  insanity  develoiw. 

The  dibca^e  usually  reaches  its  height  in  a  week  or  two  and 
tlien  starts  on  a  chnmic  cxMirse-.  but  it  sometimes  happens  that 
exaeerbations  occur,  or  that  a  [>aralysis  aikd  atrophy  pro^e^  for 
serem]  weeks  before  regression  begins.  In  aJcoholic  c/ises  there 
i«  often  great  general  prostration;  the  patients  lie  for  several 
weeks  In  a  delirious  condition,  and  Anally  develop  pneumonia 
und  die. 

Some  fnrther  details  should  be  added 

Jlotor  ^ytnptoms. — The  characteristic  paralysis  of  multiple 
neuritis  is  a  qundruplegio,  all  four  extremities  bein^;  involved. 
The  spei'-ial  clLuracteristio  is  the  foot  drop,  which  is  indicative  of 
alcoholic  neuritis,  just  as  \^Tist  drop  is  of  leml  [>alsy.  Tlie  paral* 
jrais  is  lyijically  a  periplieral  one.  It  affects  the  feet  and  lepf, 
hands  and  forearms.  It  usually  involves  the  anterior  tibial  musclee 
more  than  the  calf  muscles,  but  »uuietimes  the  reverse  occore. 
The  nioscles  liecome  wasted  and  flabby.  They  soon  lose  in 
bad  eases  all  reaction  to  faradisin.  aikd  they  require  a  strong  i^al- 
va&if  earrent  to  prt»fluce a  contraction.  In  anterior  poliomyelitis, 
on  the  other  hand,  the  diminution  in  galvanic  irritability  comes 
nn  only  aft^r  weeks  or  months.  Hence  an  early  loss  of  galvanic 
aaweii  as  fanulic  reaction  is  an  imiK)rtant  sign  of  ncnritis.  As  the 
Borre  and  mnscle  recuperate,  the  ^ralvanic  irritability  increaj^es. 
After  a  time,  it  the  paralyafs  is  great,  contracture's  occur.  7*be 
feet  are  exttfoded,  the  lees  are  flexed  on  the  thighs,  aud  an*  al* 
iBoet  immovable,  and  the  patient's  condition  is  most  pitiable. 

Sftv^ffy  J^ympfi-zmA.— Numbness,  hypenestbesia.  severe  pains 
(doll  and  shan>^  b«ming  sensations,  great  tendemeM.  all  occur 
jui^Mne  vmtymMrked  »}iuptoum.    They  are  (elt  luucctlY  in  tbe  («ec. 
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leprs.  nnd  handii.  H ypei*n*sthe*»ia  is  iisunlly  followed  by  anipsthesli 
Ut  tourli  imd  somewbiit  to  pain  and  ttMiiperature.  The  traiit'inib- 
HioiJ  (ff  those  latter  two  souMitioUH  is  delaye*!.  The  una^stlioKia 
Kuitu'fiiiies  occurs  in  patolics,  til  other  times  diffusely  over  foot, 
lejf,  and  hand.  Musouhir  and  articular  aniusthesia  areooinnion, 
and  in  the  sensory  fonn  arc  the  dominant  Hyiuptom,  cau»int^  an 
ataxia  of  gait  and  stAtion.  The  other  s[>e<*ial  sensei*  are  not 
affected  ex(?ept  in  rarti  pjiseH,  in  which  there  i»  optic  neuritis. 

Vasomotor  atiri  Ti'o}*hir  fiymp' omit.— There  is  often  <i»denia, 
sometimes  redness  of  the  skin.  ot'ca±iionully  ttie  epiderniLs  of  tlie 
soles  and  paliUH  ix^eU  otT.  Glossy  skin  and  profuse  perspiration 
are  rare.     Kniptionw  and  ulcers  do  not  occur. 

J/f /*^f/ .S////i/>^*m.^^  — The  mOMt  common  mental  diKturbance  is 
that  so  often  .^en  in  acute  aJcoholiHUi,  vi/..,  a  uiutterlnjf  delirium. 
This  is  associated  with  tjreat  |j^»nerul  vital  <lepret*.sion. 

If  a  true  insanity  develo|>s,  it  alM»  rcRemblos,  as  n  rule,  alco- 
holic insanity  or  acute  confufional  insanity.  The  chanicteristic 
B>inptomM  are  a  curious  degree  i)f  forgetful  news,  t<t^thor  with 
many  and  varying  delusions  rapidly  succeeding  each  other. 
These  often  relate  to  the  pains  and  parji'sthcsia  from  which  they 
suffer.  They  think  that  there  are  ^:loveH  on  tli»Mr  hands  r»r  thaf 
sonietlling  is  on  their  feet.  They  often  tliink  tliat  they  have 
been  out  walking  or  riding.  They  are  talkative,  incoherent,  and 
sleepless. 

(if'panfi;  Cent rtji.— The  bladder  is  f^casionally  afTtvted  for  a 
short  time,  the  other  centres  not  at  all.  This  freedom  from  in- 
volvement of  the  sphincters  is  an  important  characteristic  of  the 
disease  in  distinguishing  it  from  myelitis.  From  the  foregoing 
it  will  be  seen  that  the  dominant  symptoms  are  panesthesia, 
pains  (burning,  lancinating,  and  dull),  muscular  tendcniess,  some 
ana'sthesiii,  pamlysiH  afTecting  especially  the  I<twer  eittreniities 
and  causing  foot  drop,  muscular  wa.sting,  with  degeneratiou 
reaction.s;  with  no  involvement  of  the  sphincters:  sometimes 
])eculiar  mental  tlisturbances. 

Thk  8KXSOKY  or  psKrno-TABKTic  type  of  multiple  neuritis  is 
caused  less  often  l>y  alcohol  and  more  often  relatively  by  the  ino- 
tttllic  and  infectious  poisons.  The  general  course  i;*  much  like 
t>uit  of  the  paralytic  form,  hut  there  is  less  paralysis,  and  on  the 
other  hanil  there  are  more  of  the  bundng.  tearing  pain.s,  a  greater 
degree  of  amesthesia,  with  a  very  decide«i  muscular  anwsthesia 
causing  symptoms  of  a  subacute  loc^omotor  ataxia.  The  paresiH, 
miiy^ciUar  wasting,  tmphic  dmnges,  such  its  shetlding  of  the  epi- 
dermis and  electrical  reactions,  serve  t<MliHtingtjish  thetllsoase.  A 
double  facial  i>aralysi!<  s<fmetimes  complicates  this  t>i)e. 

ExDKMic   AM>  Ei'iiJK.Mie  Typks  ilhri-beri  or  Knkkf.  ff/nf- 
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endemic  multiple  neuritis  is  seen  in  this  coantry  rarely,  and 
only  by  iiccident.  Beri-beri  i*  the  Indiaij  uame;  kakke,  iQ«?an- 
ing  '  thi'  leg  diBeiise/'  in  iU  Japanese  imiiic.  ipjiptniiU^  i»  a 
name  ^iven  by  Indian  physician!*  to  probably  the  siuue  dij»ea«e. 
FretioU  phyKiolans  ijave  the  name  of  "  acroilynia  "  to  an  epiflemie 
difieaM*  whic'U  prevailed  in  Praiicre  and  the  Crimea  in  tlie  early 
jKirt  (»f  this  irontury.  It  was  i)rolMibly  multiple  neuritis.  There 
ore  various  types  of  this  disease,  in  some  of  whicli  the  neuritio 
syniptouiH  seem  subordinate  to  tho.se  of  other  orgaiiH.  The  forms 
described  by  Soheube  and  Taylor  are. 

The  acute  pernicious,  the  acute  or  subacute  benijfn,  tlio  atro- 
phic or  dry,  and  the  dnjpsical  or  wet. 

The  symptoms  trenerally  resemble  those  of  multiple  neuritis, 
as  already  described,  plus  udema,  extensive  serous  efTusions, 
and  gastro-intestinal  disorders.  The  paralysis  affects  espettially 
the  lower  eitremities^  but  in  beri-beri  there  tieems  to  be  an  espe- 
cial tendency  also  to  involvement  of  vasomotor  and  visceral 
ner^'es. 

MA-LARiALMrLTiPLKNKi'uiTi.s.— Jamaica  seems  to  he  the  only 
place  in  which  the  malarial  poison  proiiuces  an  endemic  neuritio 
piiralytsis  (Strachan),  and  the  causation  in  these  cases  is  not  yet 
demonstrated.  Dr.  Strivchan't;  description  of  the  symptoms  of 
^vbat  he  terms  malarial  peripheral  neuritis  shows  It  to  be  cpiit© 
extensive,  often  involving:  trunk  and  cninial  nerves,  and  accom- 
IKUued  with  much  pain  aiid  Wilstin^^  Cramps  and  skin  eruptions 
are  often  noted,  complications  that  do  not  occur  in  the  ordinary 
tyiws, 

2.  AccTE  Perxickh's  MrLTipLK  NEruiTis.— There  is  a  form 
of  multiple  neuritis  which  comes  on  suddenly,  progresses  rapidly, 
and  causes  death  in  a  few  days  or  weeks.  Tliese  crises  usimlly  sliow 
the  ordinarj' symptoms  of  nenritie  paralysis,  with  Hnal  involve- 
ment of  the  cartlioc  and  respiratory  nerves,  causing  <leath.  The 
agent  in  these  eiises  is  apjuirently  of  the  nature  of  sep^is.  The 
neuritis  is  interstitial  and  lu*niorrhagic.  Orher  oases  of  acute  per- 
nicious multiple  neuritis  take  the  form  of  acute  jutceuding  or 
l^indry's  paralysis.  Here  there  are  few  sensory  symptoms,  no 
electrical  changes  or  atrophy.  The  disease  is  due  to  an  infectious 
I>oison  which  overwhelms  the  system  Iwfore  it  has  time  to  set  up 
any  inflammation  or  organic  change. 

Pathology. — In  multiple  neuritis  the  disease  affects  the  per- 
iphery of  the  nerves  most,  and  extends  up,  very  rarely  reaching 
tiie  rootsw  The  anterior  tibial  and  muscu to-spiral  nerves  on  the 
tW4»  sides  are  ofteiiest  and  most  diBeas<»d. 

The  process  when  mild  in  gnwle  resetiiblefi  a  secondary  degen- 
eration following  section  of  the  nerve.  In  severer  cases  there  is 
0%'itleace  of  iat^nstitml  inUtnuuinUou  as  well  a«  d«geti*:T:t)A\ow. 
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This  process,  however,  varies  in  degree  at  different  points  of  tde 
nerve^s  course.  Heuoe  it  hujs  Ijet^n  I'ulled  He^nuental  or  distieuji- 
iiat«<l  neuritis.  In  some  of  thene  cones  and  in  all  acute  ponii- 
ciuu8  cojuea  there  is  still  more  intvnstitial  int1aniinator>'  change; 
Pinall  hemorrba^s  oeour,  exudjition  takt's  place,  and  collectiona 
of  leucocytes  about  the  vesKel  wall.s  anil  auiont^  the  nerve  fibres 
are  seen.  The  muHcles  supplietl  by  the  diseiu*e«l  nerves  undergrf> 
atrophy.     This  is  usually  simple  aud  non-inllaininatory.     But, 


Fio.  ^'l.-'LOBioraVDUiAL  Snn-iMN  ur  a,  Nkbve  ix  Mcltipue  Kimrna. 
rich  pnihft'ratioa  of  nuclei  (Leytlvti).    The  proci'fiH  bore  Ia  iDflAtnmAt'iry 
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sometimes  there  Is  an  interstitial  myositis  with  exudation  coi 
prossing  the  fibres  (Senator), 

The  (*piiial  o<»i*d  is,  as  a  rulfl,  liealthy,  or  presents  minor 
seoondary  chauffes. 

It  will  bo  «.een,  therefore,  that  in  multiple  neuritis  there  ma] 
be.  (1}  Simple  degeneration;  <2)  de^neration  with  some  evident 
of  interNtitial  neuritis  (degenerative  neuritis) :  (JJ)  decided  intersti-^ 
tial  neuritis  with  degeneration  of  ner\-e  tibres. 

The  I'hanges  wcurring  in  nerve  degeneration  have  been  de- 
scribed. \t\  the  second  rlass  of  cases — degenerative  or,  as  it  is 
sometimes  calleil,  paren<'hyuiuiuus  neuritis — naked-eye  changes 
rarely  occur.  Umlcr  the  niicrosf(>pe  many  of  the  nervt*  fibres  are 
found  id  have  disjip]Mfarod :  tht*re  is  inrr<?a.»*e  in  the  connective 
tiaifue  and  hyp^ismi^    The  veswl  wuXU  ate  xi&vuiW'^  XivwiVftiaftA, 


Inve.stiffatiiiir  the  cause  and  onset.  Neuritis  l>ef;ini*  more  slowly 
Anil  with  Heuwjry  prodmiuata;  it  ufTeots  the  lef^s  uml  feet, 
especially  the  extensrtrs.  and  if  it  a>tiren*ls  it  skips  the  hip?*  tind 
trunks  and  attacks  the  .'oreunns.  There  in  more  uiubi-ular 
atrophy  than  in  myelitis;  tlie  knee  jerks  are  al>»ent.  It  pro- 
gresses more  slowly,  and  aftvr  four  or  eit;lit  weeks  ^r>*U'dually 
represses.  Eleotrieal  defeneration  reactions  are  more  varied 
and  deciiled.  There  are  tenderness  over  the  muscles  and  nerves 
and  peculiar  burnim,',  darting;  pnina.  The  cutaneous  antee;- 
^tbeeia,  if  present,  is  not  »o  extensive  and  complete,  as  a  rule,  while 
tnBculAr  aji^e^tthesia  is  ujore  decidedly  marked.    There  is  very 


t)ISBA8ES  OF  THE 


rarely  Involvement  of  ih*?  sphinctors,  or  bed-«ore8.  There 
lie  lK»It-Iike  <'oiifiTrioti<niH  felt  roiiml  tlie  extrtMiiitu's,  hut  not 
urouix!  tlie  waist.  Tlu^  ^,'riuliwil  huprm-i'meiit  of  tlie  |Miruly«is 
and  atrophy  and  ovcntiml  rcoovery  cnntinn  tlje  4iiJ4:nosis  of 
neuritis.  Tlie  pretteueu  of  neuritis  of  tlio  cranial  uerves  uonld 
strengthen  the  theory  of  a  neurJtix 

Fruui  polioniyeUtiti  it  is  (li!«tinKiii»^hr<l  hy  the  prosenoe  of  luihi 
and  nthnr  wMusory  HVinploiuK,  the  early  fall  in  pilvaidL'  irritability, 
the  n^e  of  the  patient,  and  the  etiolof^y. 

From  UxMfUiotor  at-axia,  neiiriii*(  i!)di»<tinguiHhe<1  by  its  more 
rapid   onset,  the   pre**enee  of  paralysis  and  atmpliy  of  niuwdeei, 
paresis,  with  defeneration  relictions,  and  tiie  al>M*nc»'  of  jnvolvi 
uient  of  the  organic  centres. 

Spinal  henioiThaf;e  iisiiiilly  leads  »Cion  to  a  secondary  diflfu 
myelitis  e^usily  distink'uishahle  from  mniritia  by  the  characters 
above  given.  Here  there  is  also  UMuaily  [nlIii  in  the  \mck,  SpinnJ 
meningitis  is  associated  witti  ehariurieristiu  [min.  ternlerneub,  and 
stiffness  idong  the  baek.  Acute  a»oendin«  paralysis  in  its  typical 
tonn  shows  hut  very  slight  sensory  disunlers,  and  no  wii^ting  or 
change  in  eluctricai  irritability. 

The  conipllcation  of  iciiUtjple  neuritUand  myelitis  or  poet^Hor 
sclerosis  is  i>o88ible,  but  in  very  rare.  In  the  former  eiu»e  the 
ortlinary  sjnnptoms  of  myetitlH  are  added  to  those  of  neuritis. 
In  locomotor  ataxia  there  is  often  some  nerve  degeneration  antl 
occasiontUly  neuritis.  The  nerve  degeneration  probably  only, 
causes  slow  atrophic  changes  and  paresis;  the  neuritis  can 
{tains,  nnieHthcsia,  skin  eruptions,  and  loejil  trophic  disorders 

P/'f>f/no///V.— Alcoholic  multiple  neuritis  is  a  serious  dise 
because  of  its  asstjciated  conditions.  Nearly  one-half  of  niy  pa- 
tients Iiave<Iied.  mainly  Ijeeause  they  continued  the  u.<m  of  alco- 
hol after  panilysis  apptiaretl.  Tliey  do  not  die  of  neuritis,  but  of 
alcoholism  r>r  of  phthisis.  Other  forms  of  neuritis  rarely  cause 
death.  The  great  majority  recover  almost  cumpletely.  It  may 
be  from  six  tuontti.s  to  two  years  before  all  symptoniH  disapiM*ar. 
The  average  time  is  al.>out  a  year. 

7Ye at /ncnt,~T fie  patient  needs,  first  of  all,  rest  in  bed.  The 
limbs  are  often  extremely  tender  and  the  patient's  pains  ex- 
cruciating. To  relievo  the.»*e  the  legs  may  be  [minted  with 
iiieritho)  and  enveloped  in  cotton  batting.  In  other  cases  flan- 
nels wrung  nut  in  liot  water  ami  renewed  every  two  hours  give 
relief.  Inlerually  plienacctin.  antlpyrine.  salicylate  of  soda,  may 
be  given.  In  the  early  stagew,  salicylate  of  sfKia  in  doses  of  gr.  xx. 
every  two  or  three  tiours  sht»uld  be  administered.  If  there  is  a 
great  deal  of  depression  from  ali'oliolii'  jmisoning,  strychnia  gr. 
^  q.  3  h.  and  arouuitiu  spirits  of  iuuuionia,  Z  ss.  q.  U  h.,  should  be 
used.    .XJtrate  of  silver  Is  also  useful  in  the  early  stage. 
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After  the  acnte  stage  is  puf«ei]  the  Inbile  galvanic  current  oc- 
cft«lanu1)y  int^miptMl  may  boaitptiod,  2  to  6  mu.  for  t«n  mluutofi 
three  limes  weekly.  Later,  by  tiie  sixth  weok,  the  fanulio  current, 
luassa^,  and  careful  exercise  should  he  given.  At  this  time  or 
mrlier  (thinl  week),  strychnia,  iixliUe  of  pota*«iuiu,  arsenic,  and 
ionics  may  be  given.  In  oUl  ca«(>M  in  which  a  great  deal  of 
|Kiralyntj>  and  contracture  have  occurred,  forcible  extension  of  the 
liuibf*,  the  use  of  splints  and  rubber  n»U8cles.  are  ne«ie<i.  With 
|ialieuce  and  |>erseveranco  the  worst  cases  can  eventually  be 
bruught  to  a  complete  recovery. 

COMPUCATIXQ  FOR3i8  OF  NrVRITIS  A^D  JJeURITIC  DKGKX- 
— Neuritis  and  ncuritii-  degeneration  complicate  many 
but  they  especially  mark  and  modify  subHcute  and 
<*hronle rheumatism,  locomotor  alaiitt,  diabete.^  paralyMia  agitann, 
wofitiiig  4H8e.'U!ett,  and  old  age. 

A  nrttritir  degenenition  almost  always  affects  the  ner^'es  in 
the  neighborhooil  of  an  old  rheumatic  joint.  The  chief  result  of 
XixXA  i-t  to  produce  waj«ting  and  some  parcflis  of  the  muHcles  mov- 
iiig  the  joint  (Pitrt***  and  Vailtartl).  The  process  ii^aretlex  atrophy 
(see  Arthritic  Muncular  Atrophy). 

/h  loromolor  ataxiii^  parenohymatoa.s  dejreneration  is  very 
often  present.  U  does  not  produce  the  canlinal  syiii]>t<iiut)  of  this 
It  docfi,  however,  cau>e  some  of  the  ana'sthceia,  pants- 
muscular  atrophy,  skin  dystrophies,  and  visceral  cri^eR. 

In  tliaOttfa,  the  neuritis  takes  the  fonn  of  the  sensory  type  of 
ultiple  neuritis,  an<l  causes  symptoms  like  those  of  locomotor 
atJLxia.  The  (wtieot  has  sciatic  pams,  burning  or  numb  feet,  loss 
of  tendon  reflex,  ataxia.    The  upperextremitiesare  rarely  affected. 

In  Wastint;  Diseajtes  and  Old  Aiji\~\n  various  wasting  dis- 
C4l«e«,  such  aa  phthisis,  cancerous  cachexia,  long-continue<l  fevent, 
luarasnms.  and  in  senility,  a  simple  parenchymat^msdegeiteration 
of  ner\-es,  with  atropliy,  occurs  (Arthaud.  KOster.  Jappa).  The 
ft>inptoms  caused  by  rheiip  changes  are  very  slight.  They  con- 
tribute to  the  weakness  and  wasting.  In  old  age,  the  atrophy  of 
the  nerves  is  one  cause  of  the  lf.««sene<l  sensibility  and  activity  of 
the  skin  and  its  underlying  muscles. 

MORVAN'S  DlSRASK,  A\AUiKSIC  PARALYSIS  WITH  WHITLOW, 
— (Neuritic  tyjw  of  hyring»>-myeh'a.) 

This  is  a  very  rare  disease,  characterized  by  a  slowly  prctgres- 
sive  paralysis  and  atrophy  of  Uic  hands  nnci  foreanns,  with  final- 
gesJA  and  painless  whitlows. 

It  occurs  usually  in  youngormidd]eat:e<l  males.  Occupations, 
such  as  handling  f)sh,  which  involve  exposure  and  trauma,  pre- 
ifipose  to  the  disease. 

The  symptoms  come  on  slowly,  with,  at  first,  severe  pains  in 
the  arms  and  hands.     The  mus<des  of  the.M*  parts  gradually  get 
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weak  uuil  atrophy.  Amcsthcsin  and  anuln^eeia  are  present.  L'bu- 
ally  there  in  iotss  of  |>aiii  i\tii\  teuipcrature,  but  not  of  tactile 
sense.  Whitlows  appi'iir  wliieh  ure  iMiiiiless.  jiiid  one  or  more  of 
the  terQiinal  phalnn^eb  nmy  iieorone.  There  ih  usually  a  Hwelling- 
and  hard  <iHleiiia  of  the  pjirts.  Both  upper  extremities  may  l>e 
affected,  and  sometimes  the  feet  are  alw^  Blightly  involved.  There 
ifl  RouiPtimes  spinal  curvature.  Hysteria  may  complicate  the  afTee- 
tion.  The  course  of  the  <liseiute  is  very  chronic,  but  there  may  l>e 
lonj?  periods  in  which  the  Hymptoms  are  (|uie»eerit. 

Patljolo^cal  examinations  always  show  a  neuritis  of  the  part* 
Involved  In  the  disease.  In  aomo  caseB  a  eyringo-myelia  has  been 
found. 

There  Is,  therefore,  a  Morvan's  disease  duo  to  PjTingo-myelia 
and  neuritis,  and  another  t)!^  due  to  a  neuritis  alone. 

Til**  proi^noKls,  so  far  as  cure  is  conoemed,  in  bad,  but  the  dis- 
ea.He  luay  reniaiu  stationary  a  lon^  time  or  improve. 

The  diaj^nosis  is  baseil  on  the  combination  of  paralysis,  atro- 
phy, loss  of  pain  and  temi^erature  but  not  of  tactile  sense,  and 
wiiitlows. 

Strychnine  seems  to  havestopjH'd  tlie  pruj^re-Ms  of  the  nmlndy  in 
one  case.    The  treatment  iii  general  is  only  efyuiiitomatic. 


FUNCTIONAL  DISORDERS  OP  THE   PERIPHERAL 

NEKVE8. 
These  are : 

1.  Motor  forms:  tremor.  fipaj*m.  imralysis. 

2.  Sensory  forms :  neuralffia,  parfesthesia. 
R.   Mixed  neuroses. 

1.  Tkkmoii  and  SPA9M  sometimes occur from  peripheral  netnre 
irritation.  The  pause  is  over-use  of  the  limiw,  and  the  symptciniH 
are  associated  with  others  belonging  to  the  occupation  neuroses 
(see  p.  468). 

WAKINQ   NtrMB5K88  (NiGHT    PaL8Y,   RbCCMBEPTT  PaLSY). 


This  is  a  disorder  chanvcterized  by  a  temporary  paralysis  of  an 
extreiidty,  with  numbness,  noticed  on  first  waking,  or  after  lying 
down  for  a  time. 

it  is  a  rare  disea«*»  and  little  h  known  of  its  cause.  It  occurs 
lu  adultfl  and  usually  In  th^  luHiroiiathir.  Bometlmes  evidence 
of  weak  heart  or  ])oor  innervation  of  the  vessels  is  present. 

The  »i/mptotrw  are  much  like  those  caused  by  tenji>orary  com- 
pression of  a  nerve  when  tlie  lyg  or  arm  gf>  to  sleep.  The  panil- 
ysis  is  temporary  and  there  is  no  annsthesia.     It  is  often  very 
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The  treatment  confifsU  in  giving  strychnine,  mineral  acitla,  and 
electricity,  with  (K^oo^ionai  cruiirst^s  of  brouiiiieii,  iron  and  anti- 
rheumatics may  l>e  needed  in  some  caiscti. 

9.  SKXSORY  XKrROSKS.     Xklraloia. 

iVyrnWfoH.— Neuralg-ia  is  a  fuiu-iional  disease  characterized  by 
pain  in  the  coarse  of  a  nerve  or  of  nerveis. 

Fbrma, — Nenralgias  may  be  idiopathic,  i.r.,  developed  spontA- 
n«oasly,  or  symptomatic,  due  to  8ome  known  toxic  influence,  re- 
Hex  irritant,  or  onpmic  distVLse  actiujc  on  the  nerve.  Thus  a 
centra]  di>*ea^e  of  the  nervous  sy^t^iu  or  a  tumor  preiwing  on  a 
nerve  may  cause  a  syuiptomntic  neuralgia.  When,  however, 
tliere  is  orgjinic  diwaM.'  of  tiie  nerve  itself,  such  uh  ueurittH, 
the  difieoiie  cannot  l>e  called  neuralgia.  It  is  often  hnpossible 
to  draw  the  lloett  absolute-ly. 

yeurul;.;ias  are  dividiul,  in  accordance  with  their  cause,  into  the 
epileptiform,  hyetericul,  n-Hex,  trauuiacio.  gouty,  etc. 

Kearnlgias  are  also  dividerl,  in  accordance  with  their  anatomi- 
io&l  location,  into  trigeminal,  cervicooccipital,  brachial,  inter- 
eostal,  lumbar,  crural,  st'intic,  and  visceral. 

Migraine  and  headaebc  are  not  ciiu>se<]  among  neuralgias. 

/Vrvu< ;*'•/;.— Neurulgias  of  all  kinds  make  up  about  ten  per 
(H»nt  of  ttie  nervous  ditwirders  for  which  tlio  neurologist  is  con- 
ijulted.  The  most  fretiuent  form  is  the  trigeminal:  next  in  order 
oonie  the  sciatic,  intercostal,  cervico-occipital,  lumbo-abdominal, 
bnichial,  and  visc<*rat  neunUgias. 

BU'jlogy:  Pndisposing  Cftu^cs.  —  Neuralgia  never  aflfects 
young  children,  and,  leaving  out  migraine  and  headache,  it  is 
rarely  met  with  before  the  iifteenth  year.  From  that  time  until 
twenty-five  the  frequency  very  rapidly  increases.  Alxjut  one- 
fourth  occur  between  the  ages  of  fifteen  and  twenty-live;  the 
relative  number  then  slowly  decreases  to  the  forty-lifth  year,  when 
there  is  a  rapid  fall.     Neuralgia  is  verv'  rare  in  old  age. 

Women  are  more  aiTectc<l  than  men  in  the  proportion  of  five 
to  three  (analysis  of  887  cases),  in  New  York  niost  cases  occur  in 
winter,  next  in  tlie  autumn.  More  oases  occur  in  temperate  cli- 
mates and  in  wet  antl  col<l  regions. 

Hereditary  influence,  neurotic  constitution,  anaMuIa  and  de* 
bility,  gouty  and  rheumatic  diatlieses,  all  predispose  somewhat  to 
the  disease.  The  exciting  cauH?s  can  be  inclndeil  under  the  head 
of  toxic  agents,  infections,  exposure,  over-exertion,  emotional 
ftbock.  and  injuries. 

Local  irritation  of  nerves  mny  excite  neuralgia,  direct  or  reflex 
in  kind.  Some  help  in  recognising  the  reflex  origin  of  neuralgias 
and   other  pains  may  be  gained  from  the  accompanying  dia- 


»S////i/;?om.'i.— These  will  be  described  in  detail  to  the  r.hapten 
OH  the  special  forms. 

The  dominant  byiuptom  is,  of  eourse.  pain.  This  i>aJn  is 
sharp,  dartiuf?,  boring,  stabbing,  or  burning;  in  character.  It 
rouies  fin  in  paroiysins  of  great  intensity.  In  the  intervals  there 
may  be  no  pain  or  it  may  be  simply  a  dull  ache.  The  pain  runs 
along  the  course  of  certain  nerves,  it  Is  not  confined  neoes- 
sarily  to  thein,  but  may  be  somewhat  dilTuse.  Pain  is  increased 
or  bruut^ht  on  by  cold  or  heat,  or  pressure  on  the  atTected  pare 


•3a=-i; 


Flu.   4A.— DUOKAMS  SfloWINO  THE  DlSTHIBLTlOV  OW  TBI   CuUCDRO-HplNAt  9T9 

or  Nkrvxs  and  tuk  Location  nr  Tiuxbpbrrbo  Paimb  and  XicrnALorA. 


Areal... 
ArvalL. 
An-ain. 

ArearV, 
Apo»  v.. 

AnaTT 

AnuVtl 


Stnkads  of  Oeivbro-Splnal 
Nerves. 


Trlff«n!nn«,  fot^lnl.  rtc. 

UpiJer  four  t-vr*  icul. 

Lower  fnttr  crxricul  Ami 
fine  dorsal. 

Tppersix  ilontal. 

Low«r  six  donul  except 
last. 

Twelfth  floml,  four  lum- 
bar. 

Fifth  lumbar  and  fir»  aa- 
cml. 


IHstribiitlon. 


Fnoi"  nn<l  1t«  nrint'-^,  aDteiior  flcalp. 

(Uflpiml  region,  uiwk. 
rplxT  cxtremitki*. 

Thoracic  wall. 

AMoinin.iI  wnU.  upper  lurabar,  upper 

Iflt'  I  iinace. 

I.niti'  ijtper  Kluteal,  ant*- 

Hm  .1  I         iiidh  ami  kwi?. 

Lower  nhittiil,  jKJiiterior  thi^fh,  leg. 
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The  «kln  and  nerves  are  scimetimea  tender  or  eveu  exquisitely 
MDnsitivf*.     Finn  pressure,  however,  is  usually  not  painful. 

In  about  lialf  the  eit^es  uT  lung  Ktandiu^,  leu(hrpoihLs  may  be 
found  whirh  correspond  to  tiie  exit  of  nerven  froiu  a  Ixmy  canai 
ur  the  feubfrtance  of  a  musole  or  faticia.  lu  rare  cases  tliere  iu  ten- 
demeAs  over  the  spine  corresponding  to  the  point  where  the 
aiFected  ners-es  arise. 

Be«id<«  feelings  of  pain,  there  is  often  a  sense  of  numbness, 
eoldncMS^  tingling,  or  heavineHS  of  the  Limb.  Vatjoiuotur,  tseere- 
Xary,  and  trophie  disturbances  may  occur;  but  when  these  are 
prononnoed,  one  must  suspect  neuritis  or  an  organic  central  dis- 
Cinr  Muscular  spasm  is  sometimes  present;  more  rarely  there 
Is  soiue  muscular  weaknt^s. 

The  jmroxysms  of  jMiin  may  intenuit  regularly ;  sometimes  they 
ooDie  OD  every  day,  at  the  same  hour.    They  are  apt  to  t>e  worse 

tfxight. 
The  attacks  of  the  disease  often  run  a  course  of  several  weeks 
'  monthi!».  and  in  some  foruis  they  last  for  years. 
Pathology.— "aa-wy  eases  that  used  to  be  called  neuralgia  are  now 
noun  to  be  forms  of  neuritis,  e.//..  sciatica  and  brachial  neural- 
a.    Othfr  forms  are  sometimes  due  to  impaired  nutrition  of  the 
►rves  from  an  obliterating  ftjteritie  (tic  douloureux):  still  others 
«due  to  the  irritation  of  nerves  from  the  diathetic  poison  of 
mt.  rlieuniatism.  and  diabetes,  or  to  extrinsic  poisons,  such  as 
pohol.  lead,  and  arsenic.     In  these  cases  the  sensory  nerves  of 
Uie  nerve  sheaths  (nervi  uenorum)  are  affected.    There  remaiu 
y  CAS«>s  in  which  the  tninble  shifts  from  one  locality  to  an- 
or  iu  which  no  special  local  or  general  irritation  ran  be 
.•overeil.     In  these  coses  we  assume  that  the  pathogenic  focus 
e  spinal  ganglia  or  the  sensory  celts  of  the  posterior  horns 
the  spinal  cord.     Lesions  and  irritations  of  the  sensor>*  path 
ve  the  sensor>'  cells  referred  to  rarely  cause  pain, 

re  are  some  forms  of  neuralgia  which  may  be  called  *'rem- 
t "  or  "  hallucinatory."    The  patient,  who  is  an  impression- 
able and  sensitive  |>erson.  has  had  a  genuine  cause  for  neuralgic 
but  this,  after  lasting  some  time,  has  ceased,  while  the 
nfol  impressioDB  continue  to  remain  in  the  cerebral  cortex, 
neuralgia  is  a  morbid  habit  of  feeling  pain.    8uoU  aeuralgias 
promoted  often  by  the  use  of  morphine. 

The  ThngtioHh.—Th'xh  <iei>ends  on  the  fact  that  neuralgic  pains 

Br»f  shifting,  paroxysmal,  follow  the  course  of  nerves,  are  accom- 

^^banied  often  with  tender  points  and  not  accompanied  with  signs 

^|V  organic  nerve  disease,  such  as  paralysis  and  ana'stliesiu  and 

f      ti'nderne«<s  over  the  nerve  trunks.     Thermic  sensations  of  burning 

or  eoUlnesK  are  rarely  neuralgic,  but  are  due  to  neuritis, 

Tht  proffiiosth  is  good,  except  for  the  reminiscent  neuralgias. 
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the  neuralgias  of  hyst<*rirnl  and  iwurasthenic  |i*>rsoni*,  who  aiY* 
thoroughly  arm-mir,  dobilitnt^^M.  nnd  broken  down  iiiorullv  aiul 
physiciilly.  Tho  iieuralyiiL:*  of  the  def^uorativu  period  of  life 
are  alsto  wry  obstinate. 

The  treatment  will  be  di»ru8spU  under  ft]>ecial  liemls. 


Thb  Paji^sthesio  Nklrosis  (Paresthesia,  NrMB  Hajhw). 

This  ia  a  not  unooinmon  disorder^  characterized  by  very  per- 
sistent symptoms  of  iiuinbu&88,  romiication,  or  burning,  with 
little  or  no  pain,  and  witli  or  without  motor  woaknetwi.  It  i.s  a 
trouble  alliod  to  the  trohtiiy  utimbncss  just  tle*<cril>eil, 

iiV/u/'V///.— The  disea-M'  orrurH  iu  adult  life,  and  oft^Mioftt  at  or 
after  middle  lifo.  Women  are  oftonest  affected,  and  esiK«cinlly 
thoKO  of  iiervouH  ttMuporument,  with  dyK|>optic  and  rlH'umatic 
tendencies.  Thehvuiptoiuaart;  not  seen  inehiidren  or  in  the  a^je^i. 
They  arc  more  inarkL'd  hi  the  warmer  season,  and  women  who 
wash  a  good  deiU  are  tioniowhat  more  subject  to  them.  The  dis' 
order  is  more  frequent  in  cities. 

iSymptomjf,—T\ni  patients  have  feelin^of  numbness,  prickling', 
heavincNft.  usually  in  lu»th  hainlfl,  extendintra  little  way  up  the 
forearm.  The  «en8alion.s  are,  jis  a  rule,  dilTuNe^  but  may  follow 
tlie  dirtlribuiioM  of  a  nerv*-.  e.specjUly  tlie  ulnar.  In  other  cases 
the  numbness  is  Hharplyliudted  to  the  nnger-tipN<»r  the  second  and 
third  phalang**s.  There  is  no  actual  iwiin  or  tendemes.s.  nor  is 
tliyro  any  ana'sthesia,  cutaneous  or  muscular.  luNteml  of  or  wiih 
the  iiunibnehs  thrre  may  be  burning  hensjUiofiH.  en^pecially  felt  iu 
the  palms  or  soles.  There  is  often  a  slight  degree  of  paralysis, 
Ijut  rarely  any  decided  vasnmotoror  trophic  changes.  The  isymp- 
tonih  exacerbate,  being  worbu  at  certain  periods  of  the  day.  usu- 
ally in  the  morning.  Tht*y  may  increase  at  night  and  prevent 
sleep. 

The  arms  are  oftener  niTected  than  the  lower  extrenuties;  and 
the  disease  never  takes  a  hemiplegic  form,  though  one  ami  nuiy 
lx»  alone  in%'olvt?d.  The  scalp  and  ears  may  be  involved,  though 
always  in  a  minor  degree,  the  |>atient  complaining  of  sensations 
of  heat,  prickling,  flushing,  and  vertex  j>ressure.  iSometimes  the 
knee  jerk  disappears.  The  symptoms  cause  a  contHi  ion  of  men- 
tal unre(«t  and  nervoueness  which  add  to  the  sulTerings  materi- 
ally. Evidences  of  overwork,  of  dyspepsia  and  constipation,  of 
anteroia,  or  of  muscular  rheuniatisni  will  generally  be  found. 
The  urine  is  UHUally  rather  litrht  itt  crtlor  and  8|>eciflc  gravity 
(1010  to  1018),  slightly  eloudy,  with  excess  of  phosphates  and  oc- 
casional excessive  diselmrges  of  urates. 

J*f/t/irjfofff/.~T\w  patlnil<)j;y  is  bas4Ml  upon  the  sinillarity  of  the 
ttymptoiuB  to  those  in  mild  or  incip'ieut  c&iw«  uf  vvvv\\vvvie  uuuritia 
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and  upon  tho  (effects  r»f  drugs  iti  relieniipr  Ryiiiptoms.  It  is  be- 
lieveil  that  tho  (wripheral  nerves  are  beinjf  irritut«tl  by  some 
poiaon  circulating  in  the  blooil.  (?o-operatingwiththi«are  nerves 
uaturally  over-irrituble>  or  made  no  by  antemia,  by|>eneuiia,  and 
exposure  to  cold. 

i>iaf7H0.*/.v.— This  disease  is  to  be  distin(?uislie«l  from  hysteria, 
neurasthenia,  and  coniral  organic  diflca»es  of  curd  or  brain.  In 
hvMeria  the  Bjnuptoma  are  less  diffuse,  re^juhir  and  hilaterul, 
while  some  anipsthefiia  is  rarely  alisent.  PanL^sthesiH;  are  very 
common  in  neurasllienia.  and  iii  some  cases  here  they  are  due,  no 
donbt,  tO|>eripheral  irritation.  In  neurasthenia,  the  parwsthesiie 
are.  however,  generally  in  one  extremity,  less  dilTuse  and  as  a  rule 
raore  temporary.  There  is  no  motor  weakness^  and  the  head  and 
spine  are  usually  complained  of  more  than  the  arms  or  legs. 
Waking  numbness  and  night  palsy  are  intennittent  disorders, 
dieapi>earin^  withiu  a  short  time  after  waking  or  risinfj;  from  a 
pecunilM^nt  postnre.  The  numbness  tliat  is  felt  with  ditriti  nmrtui 
and  Raynaud's  disease  is  accompanied  with  spasm  uf  the  blood- 
reesels  and  whitening  of  the  fingers. 

Proi/nunfit  and  Course. — Tho  disease,  if  not  treated,  runs  a 
course  of  several  months,  with  some  intenni-ssions  and  relapses. 
It  may  disappear,  to  returti  the  next  year.  It  never  progresses  to 
anyseriouscondition.  and  in  iu  almost  all  cases  eventually  cured. 

Treat mtnt .—The  patient  should  rt^ceive  alkn'ies,  with  bro- 
mides, pepsin,  iron,  and  strychnia.  The  faradic current,  massage, 
oud  stimulating  liniments  are  useful.  Rest  and  removal  from  ex- 
citing causes,  such  as  exposure,  are  also  in<Iicated. 


NxuRosRs  OF  Mixed  origin  afpectixo  the  Extrbmitirs 
(Acro-Nki?iiosks). 

There  are  certain  nervous  disorders  which  affect  the  extremi- 
tiea.  They  involve  the  motor,  sensory,  vasomotor,  secretory,  and 
trophic  ner^'es  in  various  degrees.  They  are  sometimes  of  central 
and  sometimes  of  peripheral  origin,  l)ut  as  the  pathology  is  lit- 
tle known,  they  are  best  given  a  clinical  clasaiflcatioa  and  placed 
under  the  head  of  peripheral  diseases. 

The  acro-ueuroses  here  considered  are:  Raynaud'a  disease  and 
digiti  mortui.     Podalgia,  luxation  neuralgia.     Krytlirumelalgia. 


STMMKTRICAL    AXOIO-NkITROTIC     fiANGREXK.     OR    RATSADD'8 

Disease.    (Abortive  Form  Kxowx  as  Digiti  Mortil) 


I 


Syminetrlcal  gangrene  or  Rjiyniiud's  disease  is  a  rare  affection 
characterized  by  spasm  of  the  vessels  ttf  thtt  extrendties.  coldness, 
llor,  waxiuess  uf  tiugers  or  toes,  or  by  blueness,  mottling,  swell- 
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ing.  pain,  followed  often  hy  a  dry  ^ngrene  of  some  of  the  fingers 
or  toeB. 

Ktioloff J/.— The  disea^io  opriin*  usii.ally  In  rhildren  and  you n;; 
adulU.  Woiueu  are  nfTecttnl  ofteiit^r  than  men.  Anteiuia,  atiU 
chloroftifl,  and  neunu^thenir  states  i»rcdis|Mwe  to  it.  Malarial  iu- 
fection,  acute  InftMitioua  fevers,  luenjstnial  dutorders,  friiiulit,  oc- 
oupatioUK  titat  lead  to  ex|M]«iun>,  fiucii  an  watihiiii^,  are  cauiuitive 
factors.     Diabetes  and  nypbilis  tvre  aluo  put  duMii  us  cauaefl. 

The  disease  couiea  on  ratlier  suddenly  an*l  ii(Tects  oft«nefit  two 
or  three  fln^re  iif  lM>tli  huiuiH.  In  its  early  and  ndld  det^ree  then^ 
is  simply  u  coUlnt^ss,  nuuibness.  and  waxy  pallor  of  the  finders. 
The  skin  luokv  bhruukeu.    There  is  slight  axuesthesia.    They  feel 


rio.  47.— Uaho  avd  Foot  m  thi  Oaaomwoi's  &taub  or  Ratnaid's  Dirbai 


on  If  dead.  After  a  few  hours  this  passes  away,  but  retumMapiin 
and  may  Hnally  beL><}iiie  ait  aluioet  constant  condition.  Begin- 
ning in  one  or  two  (In-^ers.  it  nmy  flnally  involve  all.  The  toi-.'*, 
tip  of  the  nose,  and  ears  may  l.tf  similarly  affected,  though  this  is 
rare  in  the  milder  form.  Exposure  to  cold,  even  slight,  Ik  the 
common  excitant  uf  this  fonn  of  the  trouble,  which  it*  commonly 
known  as  "  digiti  mortui,"  "dead  fingers."  or  *'  local  syncope." 

tu  severer  grades  the  flnicers  be<'ome  blue,  t(w*>llen,  and  there 
are  burning  8«n«ationH  and  much  pain,  but  no  nnie^theMia.  This 
condition  Ib  known  a:^  that  of  "  local  asphyxia,"  and  it  is  usually 
foUowctl  hy  fiauffrene. 

In  tlie  gangrenous  sta^e  smnll  blisters  appear  on  the  distal 
ph&laugetj  which  tUl  with  bloody  svruui,  xXvtw  dry  w^^iA\<iL\xxifM^ 
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the  scab  ulceration  l>egins,  which  ia  slmllow  and  soon  heald.  Iwir- 
iatra  st»ar.  The  process  then  stops.  In  very  mre  oftses  the  whole 
tip  ol  the  finger  or  toe,  including  the  bone,  becomes  in  vol  ve<l.  Tho 
pruceisti  us  f tuted  may  atta<;k  the  eare,  lipti,  touf^ue,  and  even  parts 
of  the  trunk.  Along  with  tbia  gangrenous  process  there  is  often  a 
hematuria. 

The  dead-finger  trouble  may  Ust  but  a  few  days  or  weeks,  or 
it  may  continue  for  months.  The  gangrenous  stage  lasts  about 
three  weeks.  It  iiists  longer  if  it  comes  on  in  one  finger  after  the 
other.     The  disease  is  ono  of  months,  and  it  Ih  liable  to  recur. 

The  diagiios^is  must  be  made  from  eouilo  gangrene,  frost-bite» 
ergot-poisoning,  alcoholic  neuritis,  endarteritis,  and  obstruction 
of  nutrient  vessels. 

Pathology. — A  neuritis  has  been  found  in  some  cases  of  so- 
called  Raynaud's  disease,  but  this  is  secondary.  In  a  few  other 
cases  there  has  been  fuund  an  obliterating  endarteritis  (.facoby). 

Tho  trouble  \s  in  some  cases  apparently  functional  and  due  to 
the  combination  of  an  over-sensitive  nervous  system  and  some 
irritant,  guch  as  impoverished  blood,  ninlaria,  or  other  toxic  agvnt, 
uhich  caused  s|>asm  of  the  jwripheral  vessels. 

Proyiioufx. — The  ca.sos  usually  get  well.  In  only  the  r.irest  in- 
stances has  death  occurred,  and  then  Trom  some  complication. 

7>efffm^^.— Galvanism  to  the  spine  and  limbs,  warm  applica- 
tions, anodynes,  tonics,  .ore  indicated.  Nitroglycerine,  the  iodides, 
chloral  may  l>e  trietl.     No  specific  ia  known. 


Pjass  IS  THE  Feet  of  Variocs  Oriqin  {PonALeiA). 


1.  Pains  of  diathetic,  toxic^  or  neuralgic  origin. 

3.  Pains  of  reflex  origin. 

3.  Pains  of  mecliariieal  origin. 

1.  Pedal  iMins  occur  in  gout,  rheumatism,  lithwmic  states, 
philis,  tal>cs,  chronic  alcoholism,  and  diabetes.  The  (Miins  of 
tent  gout,  according  to  Anstie,  are  generally  lo<*ated  in  the  dor- 
sum of  the  foot.  Those  of  chronic  alcoholism  have  l>een  obser^'ed 
to  occur  in  the  wrists  and  ankles.  Those  of  litlnemia  are  usually 
in  the  hceb.  In  syphiUs  a  node  con  generally  be  discovereil.  A 
dilTerential  diagnosis  is  tlierefore  possible. 

ERYTHnoMKLALGiA  {rctl  neuralgia  ofUiefeet,  congestive  neu- 
rnigio)  18  A  disease  affecting  the  feet  chiefly,  and  characterized  by 
burning  pains  and  congestion  of  the  parts. 

The  db^sase  occurs  utiually  in  men  in  middle  life,  after  a  low 
fever  or  severe  physical  exertion  afoot. 

kThe  disease  begins  in  the  ball  of  the  foot  or  the  heel  with  a 
n,  which  Is  worse  at  night.  It  increases  until  nearly  the  whole 
|ia  the  tSigtributiou  of  tbt*  plautar  nerve  is  mvolved,  and  the 
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pain,  though  worse  at  niffht,  in  nlinoH  continuous.  Jt  is 
iiiorea«ed  by  exertioUf  tiie  feot  bwoiue  vi*ry  t»*riUer.  and  Htafuiinj? 
or  wiilkint^iK  mo»<t  iiainful.  Muatiwhile  tlieru  Una  (Jevuloj^ed  with 
tlie  ]iaiti  a  tUiHliing  of  tlto  part  upon  I'xertion.  In  Inui  cam'm  the 
pjirtti  iuo»t  ntlecUMl  are  coiitiituouvly  marked  by  a  dull,  dubky, 
luuttted  reilntWM. 

The  luuuly  may  l>e  slightly  atTected.  8Hght  injnriofi  may  eaaae 
hlii^tortt  and  ovcii  ulreratioll^*.  The  (.'on^estion  Ubually  disappear* 
Id  the  hori^otitai  pot^itiou.  and  this  also  rt'lioves  the  puin.  The 
pyniptoiiiH  iire  worse  in  warm  weather.  The  dii^etute  is  very  ehronie 
and,  thun(j-)i  nut  daugvrouH  to  life,  makes  Ufo  very  udm^rable. 

Ihtthftiotjy.—Xn  the  canes  of  erythromelalgia  as  described  by 
Mitrhi^ll  and  others,  there  Is:  (I)  A  vasioraotor  neurosis;  (3)  a  plan- 
tar luMiritiw;  and  (:J),  in  nvro  in«tanee»,  spinal  cord  disease. 

The  ffiitf/iiOMtJi  ninst  he  made  from  alcoholic  anfl  t^uty  panrs- 
thoMJa,  podalgiu,  local  dimMUje  of  bone  and  lif^amentij  and  from 
reflex  pa  inn. 

Treatmvut. — Elevation  of  the  feet  and  applieations  of  cold 
^ve  temporary  relief.  Faradi/Ation  has  Hometimes  given  help; 
oftener  it  has  not.  There  is  nothintir  known  which  ffives  i>ernia- 
nent  relief.  The  phyHician  nmst  rely  upon  rest,  bandaffinj?.  cold, 
amnlyne  appHcationK,  hydrothenvpy  and  tcmicti.  The  salicylate 
turpentine,  and  mineral  acids  with  strychnia  may  he  ijriven. 

3.  Reflex  or  referred  pains  in  tiie  feet  are  very  common.  Thi 
cause  is  usually  «ouie  form  of  irritation  of  tlie  gcnito-urinar 
tract,  nuchas  gonorrho'a,  stricture  uf  the  uretlira,  vesic^il  culcu 
Iu8,  cystitis,  or  renal  calculus.  It  may  be  a  misplaced  or  preguan* 
uterus. 

8.  PaJus  of  mechanical  oripfin: 

(a)  M<'rton'R  neuralKia. 

(b)  Tarsalgia,  or  policeman's  disease, 
(a)  MouTON'fi  NKtmAUUA,  so  called,  is  a  neural(;ia  afTecting 

the  metatarso-phalanjjeal  joint  of  the  thir4l  and  fourth  toes,  an 
is  due,  it  is  thought,  to  a  slight  luxation,  with  consequent  pre8Bare 
on  a  digfital  brunch  of  the  external  plantar  nerve.  It  sometimes 
arfects  other  tfiert,  ht>wever.  It  is  not  always  due  to  a  luxation. 
Incipient  Hat-foot  may  cause  it,  and  I  have  seen  a  typical  case  in 
a  pregnant  Win  nan,  (lisappearinp  after  conllnenipnt.  The  trouble 
occurs  jjenerally  in  women,  and  if  there  is  a  luxation  the  cainw  is 
external  injury  or  shoe-pressure.  Treatment  is  not  very  sati 
factory.  It  should  he  directed  to  (.fivinK  re*(t  to  the  foot,  and  the 
avoidance  of  lateral  pressure  on  the  joints  by  wearing  a  broad- 
wiled  siioe  with  cupport  ti.>  the  arch  of  the  foot.  Support  may 
also  he  given  tiy  n  brf>ad  llannel  bandage.  Amputation  of  the 
toe  ha»  cured  one  case. 
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lably  in  most  cases  to  an  inoipient  llatteninf;  of  the  foot 
ching  of  the  plantar  lif?aiu«nts.    Some  have  asoril>etl  it  to 
n  ucvp-Deatetl  contasion  of  the  adipose  cusliion  coverint?  the  oft 
oaicia.     ProlMibly  the  condition  varies  somewhat  in  diff  jrent  onj^ea.  < 

IU  is  obser%*ed  in  persons  who  have  been  in  the  habit  of  jjroing 
barefoot,  and  have  then  jrone  into  the  army  or  tiiken  civil  i>oai- 
tioDS  obliging  them  to  t^taiid  or  walk  a  trreat  deal. 
It  occurs  in  the  policemen  of  I'aris,  and  hut  few  ca»e«  har« 
been  seen  in  this  country.  This  is  due  to  the  difference  In  the 
sboea  and  in  the  tcait  of  American  and  Parisian  {guardians  of  the 
peace.    The  name  tarsalgia  was  tnven  by  Duchenne. 

Treatment,  medical  or  surpiiial.  seems  to  do  Httle  for  the  dis- 
order, which  iBverycliTonic.  Patients  are  better  in  cold  weather, 
find  when  resting  the  feet.  I^eeches,  the  cautery,  the  iodides, 
and  broad  shoe»  with  rubber  heels  are  serviceable. 


Tt'MORS  OP  Nerves. 
Theee  consist  of : 

1.  Nerve  hyperplasia. 

2.  True  neuromata.    /  Single,      ■  .,  ,.^ 
„    _  ,  *       :  ( Mahcnant. 

3.  Falae  neuromata.   \  *,  ...   ,     ,  „     . 

}  Multiple.  •{  Bi^tiigii. 

\.  Hyperplasia  or  hypertrophy  of  ne^^■e  trunks  ifl  verj'  rare. 
Generally  the  increa^^  in  size  U,  in  fact,  due  to  inorea^  of  the 
interstitial  couiiective  tisRuo.  Sometimes  there  is  an  increase  in 
the  number  of  fibres  and  thickening  of  the  myelin  sheath. 

2.  True  neuromata  ore  also  very  rare,  and  wcur  ahnost  exclu- 
sively on  spinal  ne^^■e8.  In  some  tliere  is  on  inereuiie  in  uietli 
lary  fibres;  in  otherw  only  an  increjv.«e  of  tion-medullnted  fihres, 
f.r.,  only  the  axis  cylinders  and  iH<urik'mmaii.crease.  Tliey  occur 
either  singly  or  multiply.  Muitipfe  neuromata  are  genoruHy  of 
a  ueuro- fibroma  tons  character. 

Neunvflbroutata  when  multiple  may  a  (Toe  t  the  subcutaneous 
[;|lftrves  and  form  growths  known  qa  fibroma  molhi^cum. 

Nerve  fibres  united  in  a  mass  by  hyperplastic  connective  tissue 
form  what  are  called  plexifarm  neuro-fibrontata.  Multiple  neu- 
romata may  be  true  neuromatous  growths. 

Tnif  neuromata  axe  usually  (^iiiull,  ringing  from  1  cm,  (two- 
fif  tlis  of  an  inch)  to  6  cm.  in  diameter.  They  may  be  much  smaller 
or  larger. 

Neuromata  are  nsually  few  in  numl>er,  or  at  least  there  is  only 
a  local  multiplicity  of  tumors.  Multiple  (true)  neun>m<ita  may, 
however,  l>e  very  numerou.s.  Gowers  estimates  in  one  case  that 
as  many  as  one  thousand  were  prest;ut.  Even  larger  numbers  have 
been  observed. 
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3.  Fahf  JVpMromfltrt.— This  form  is  applied  to  the  varioun  nerve 
tumora  in  which  a  flbroiiui,  myxoma,  glioma,  i»arcoma,  carci- 
noma, or  sj-philoma prows  upon  or  in  the  nerve.  FiVji-o-iuMiroiua 
is  the  most  eummoii  form ;  pho  nouruaia  Iiaa  hecMt  obsfrvinl  on  tlie 
auditory  nerve,  yypliiloma  oci-urs  only  on  the  Intm-eranial  or 
intra-spina!  nerves.  Carcinoiiui  of  nenvs  may  be  primary,  but  ia 
generally  secondary,  and  is  of  scirrhous  or  medullary  type,  rarely 
the  colloid.  Leprouu  neuritis  sometimes  forms  ut^uro-ilbromatous 
eweliings. 

TubefouJa  doloi-osn  aro  Kimply  small  false  nenromata  sltuatM 
BulM'utanetJUsly  on  the  onti*  of  the  sensory  nerve«.  They  vitry 
much  in  histolon^cal  structure. 

Maiiynant  li'eiiromata. — A  few  coses,  about  thirty  In  all,  have 
t>een  ol)Hervod  of  muUlpIo  lualiffnnnt  neuromata,  Trnnma  and 
hereditary  influence  are  the  eliolo^^ical  fiictoni.  The  great  uervo 
trunks  are  oftcnestaffcHJtcil,  the  median,  sciatic,  and  crural  rank- 
ing first.  The  tumors  start  fruiu  tlie  iHTineuriuni;  they  are  at 
firpt  spindle-shaped,  and  ni:iy  grow  very  large.  Surcomatou.s  cells 
are  oftenest  found  iutheiu  ;  but  theyuiuybe  myxoiuutous,  flbrom- 
atous,  or  miie<l. 

Etiology. — Three  general  causen  exist  for  tlie  iiroduction  of 
neurotnata,  vir..  1.  A  hereilitary  or  a  neuropaf  liic  predip|>08ition; 
this  tends  tocAUso  the  true,  the  multiple,  and  the  plexiform  ueuro- 
inata.  2.  Injuries,  surgie^al  operations;  these  cause  especially  the 
fibroueuromata  of  wlueh  the  amputation  7iettro  ma  is  an  example. 
3.  Diathetic,  f.£/.,  tubercular,  influences  and  whatever  pnxlucesthe 
various  tumor  formations.  Kireoma,  earciniKua,  fonn  the  third 
etiological  factor.  Neuromata  of  the  plexifortii  type  are  often 
congenital.  Multiple  neuromata  may  develop  early  in  life.  Men 
are  far  uiorcMubjoct  to  multiple  neuromata  than  women. 

Si/jnptoms:~~^euron\nti^  often  cause  no  symptoms.  Perhaps 
the  most  fnxpient  evidence  of  their  presence,  however,  is  pain 
an<l  some  tenderness.  The  pain  is  exacerbating,  and  may  be 
((topped  sometimes  by  pressure  on  tlio  nerve  above  the  tumor. 
Parujst  hesia.  ana'nthesiii,  paralyses  anil  rellex  spasm  may  bo  pres- 
ent. Some  forms  of  intractable  headache  are  po.«isibly  due  to 
niiiltiple  neuromata.  Multiple  and  jitexiform  neuromata  cjiuse 
eyniptoms  Ivtm  often  than  a  single  largt*r  neuroma.  A  neuroma 
on  the  pneumopastric  or  other  splanchnic  nerve  may  cause  severe 
symptottiM.  Multiple  (true)  neuromata  may  last  for  years  and 
cause  no  s^erlous  inconvenience.  Malignant  nenromata  cjiu.se  al- 
ways such  symptoms  as  would  naturally  follow  irritation  and 
compression  of  a  nerve. 

The  diaffjioftis  of  neuroma  can  only  be  certainly  made  when 
the  tumor  can  be  felt.  In  other  c-ases,  by  exclusion  a  fairly  cer- 
ta/n  coticiusioti  may  be  reached. 
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True  neoromAta  are  often  multiple;  the  fAlse  rarvly.  Idiocy, 
heredity,  neuropathic  constitution,  scrofula,  would  all  favor  the 
Tiew  of  the  disease  being  a  true  neuroum. 

The  treatmetU  is  essentially  surgical.  Internal  meilication  aiul 
external  applications  are  of  little  value.  Strong  galvanic  cur- 
rents, mercury,  and  the  iodides  In  large  doses  may  be  tried  in  true 
neuromata  and  fibro-neuromata. 

Both  true  and  false  neuromata  may  return  after  extiri^atiou. 


CHAPTER    VII. 

DISEASES   OF  THE   SPECIAL  NERVES. 

Thb  periphoral  nen*e9  ure  the  eraiilal,  the  spiiial,  and  the  off- 
shoots of  the  crnnfal  nm]  spinal,  known  as  the  sympathetic.  I 
ohaLl  take  up  first  the  cranial  uerves. 


Thr  Cranial  >'krvbs. 

Tbeae  eonsist  of  twelve  pair,  vu. : 

1,  The  olfactory.  11.  The  optic.  HI.  The  motor  oculi.  IV. 
The  pathtitiuiifl  or  trot'Iilear.  V,  Tliu  trigeminus.  VI,  he  ab- 
ducens.  VII.  Thc^  fm!iiil.  VIII.  The  auditory.  IX.  The  glosso- 
pharyngeal and  nerve  of  Wrisherg.  X.  The  vagus.  XI.  The  ac- 
cessory vagus  or  spinal  accessory.     XII.  The  hypoglossal. 

The  first  two  are  not  strictly  nervoa,  but  rather  parts  of  the 
brain. 

The  remainder  are  analogous  to  spinal  nerves,  and  arise  from 
the  mid  and  himl  brain. 

Anatomy  ani>  Pnvsiot.oaY. — T.  The o^dctory nerw  conslBti: 
1.  Of  peripIifTjtl  nt>ro»  whioli  HPf*  ilistributtMl  to  the  Htiperior  and 
middle  turl>iii»*tt'd  bones  ftntl  upper  part  of  the  septum,  They 
are  connei*ted  with  olfactory  eelts  Jyinu  in  and  Inmeuth  the  mu- 
cous membrane.  They  are  nhont  twenty  in  inimheron  eaoh  .side. 
They  are  non-nieilullatetl.  Tliey  pn>y  uji  through  the  cribriform 
plate  of  the  ethmoid  hone  and  enter  the  t»lfaet<try  bulb  (Fig.  4$). 

2.  The  oifaetory  bidl)  \n  in  man  a  rudimentary  organ  containing 
a  few  nerve  cells, i>eouliar  bodies, I-)erhu[j**  of  neuroglia  tissue,  rallcil 
glomeruli.  C(tnne<;tive  tissue,  and  nerve  fibres.  It  is  analogous  to 
a  spinal  ganglion  or  to  a  nucleus  of  origin  of  a  nerve  in  the  cord 
or  medidiu. 

a.  The  olfactory  tract,  wrongly  called  a  nerve,  is  composed  of 
cortical  nerve  cells  and  of  nerve  fibres.  It  hiu>  three  roots,  the 
lateral,  middle,  and  mesial.  In  man,  only  the  lateral  is  of  im- 
portance. This  pasiiesalong  the  margin  of  the  anterior  perforated 
space  to  the  uncinate  gyniH,  hippmrainpu!*,  and  eornu  ammonia. 
Some  fibres  al^o  po^^  inward  into  the  anterior  commis6ure,conneot- 
Ins^tbe  tract  and  cortex  of  the  opposite  side  (Fig.  4«1.   4.  The  fourth 


riO.  tt.— DlAORAV  or  OLTACTOSr  NcBm  AVD  OOKKSCTIOWS. 

rio.  49.— Tbk  Omo  Kekvb  aito  nn  CKTrmAi.  Cox»H-ri»ff9  fimnirrro 
OassaTONKH).  R,KetiDa,  dartc ootbesUecoDDected  with  left  h^mlf^en.';  AU  optic 
S  CA.chiaaoi;  TVo,  opUu tract;  CSt,lleyoert'tcoinml»ure;  CU.Gudiltni'sroDi- 
mlasnre;  TIku.  thalmuA;  Cgt^  coTpuB  gvaic,  ext.;  Qo<  c-orpor.  quod.:  Sa.  opUo  radiA- 
tldu;  Co,  ocdpftal  cortex;  Z.»^  mefdiU  temoticuB.  (The  BtiAdtug  of  the  reUna  aaU 
viniKt  Oeldflbould  Just  reach  tiie  TertJcal  IIdi,'*.) 

The  sense  of  smell  is  rudimentary  in  man,  yet  it  is  atill  the 
sense  by  which  we  can  appreviute  tho  mut<t  atteuuate<l  matter; 
for  the  triUionth  of  a  grain  of  mercaptan,  which  awakena  a 
sensation  in  the  mhid,  boa  weight  and  dimensions  so  infinitely 
minute  as  to  be  quite  beyond  the  power  of  the  imagination  to 
grasp.  Aoeordlng  to  Valentin,  we  can  i>erceive  nniffffv  of  a  grain 
of  oil  of  ro«es.  Acconiing  to  Fischer  and  Pt'nzoldt,  one  can  per- 
ceive iTjfla'flBflflB  of  a  gniin  of  mercaptan.  I  have  found  that  one 
can  perceive  the  odor  from  4  cm,  of  a  solution  of  oil  of  clovet)  1 
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to  100,000.  Matter  to  be  perceived  as  odor  mast  be  in  a  gaseous 
form.  Odorous  Kensatiriim  co-oiH>rnting  with  taste  sensations  forua 
"flavor."  Variety  in  odorous  HenwHtioiw  tlepends  probably  upon 
the  rapidity  of  niolwulnr  vibrations  as  in  the  oajh?  of  light;  and 
eubfitancGs  having  similar  relations  in  vibration  have  siiailarity 
in  odor  (Hjiyoraft).  Males  liave  a  more  delicate  sense  of  smell 
than  females  (XiooHs  tuid  Riiiley).  The  keenness  of  the  olfactory 
sense  is  lessened  in  the  insane  and  criminal  classes. 

II.  Tho.  optic  7}fiiPfi.  so  called,  is  really  a  central  tract  of  the 
brain,  like  tlie  olfactory  nerve. 

Traced  from  without  inward,  we  find  the  following  partB- 
1.  The  rods  and  cones,  with  the  lilameuts  connectin;;  them  to 
the  ganglionic  cells  of  the  ivtina,  really  form  all  that  there  Is  of 
a  peripheral  optic  nerve.     Thehc  rods  and  cones  number  about 
3,300,000. 

3.  From  the  ganglionic  celln  of  the  retina,  fibres  collect  and 
p/iss  into  the  cranial  raviiy  tva  the  opilc  nerve.  This  nerve  con- 
tains about  WH.OOO  (ihrfs.  They  are  Kmaller  than  other  nerve 
flhrcH,  and  are  <li^tinguiHt)ed  from  them  by  having  a  neuroglia 
imbedding  substance  an<]  by  having  no  neurilemma. 

n.  The  optic  nerves  pass  to  the  optic  c)ua.sm.  where  about  one- 
third  of  the  fibres  ei*OK8,  in  ninti.  In  lower  animals  the  decussa- 
tion is  greater.  After  leavinfj  the  chijism,  the  fibres  form  the  optir 
tnn't.  This  tract  curves  up  and  back  around  the  crua  cerebri, 
and  divides  into  a  lateral  and  mesial  root. 

4.  These  roots  connect  witli  the  external  geniculate  bo<1y,  the 
anterior  tul>prclesof  the  corpora  qnadrigeniina,  and  the  posterior 
gangliun  uf  thethalanmMur  thopulvinar.  TIichc  ganglia  are  called 
the  i>rimary  optic  centroij.  Through  tlieanterior  tubercles  of  the 
cor|>oruquadrigemtna,  and  by  other  means,  the  optic  nerve  is  con- 
nected with  the  oculomotor  nerve,  and  thus  reflex  movements  of 
the  pupils,  lids,  and  eyeballs  are  brought  about  (Fig.  49). 

n.  Fronj  these  primary  t>ptic  centres,  fibres  enter  the  i>o«terior 
part  of  the  internal  capsule,  cur\'e  up  and  back  toward  the  occip- 
ittd  lobes,  forming  the  optic  radiations  of  Oratiolet  (&'*). 

0.  They  are  finally  distributed  to  the  cortex  of  the  occipital 
lobe,  and  in  man  chiefly  to  the  cuneus  and  the  upper  end  of  the 
flret  occipital  gyrus. 

It  will  be  seen  that  each  retina  is  connected  with  the  occipital 
lobe  of  both  licmispheres.  It  iH  further  known  that  the  outer 
or  tenjporul  Jiitif  of  each  retina  is  eonnectetl  with  the  riccipital 
liihc  of  tlir^  oppoHite  hemisphere,  and  the  inner  or  na.«wl  half  of 
eat'h  retina  with  the  occipital  lol>e  of  thesanjesitie.  Further,  the 
upper  part  of  each  retina  is  connected  with  tJie  lower  half  of  the 
cuneus,  and  prt  versa  (Fig.  4U). 

Other  connections  exist  by  which  the  optic  centres  on  the  two 
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side«  are  connected  with  each  other  and  with  other  cranial  nerves 
in  the  meduUa. 

The  optic  nerve  is  a  nerve  of  special  sense  of  viBJon  and  has  no 
other  fn  net  ion  except  ttiat  of  an  exeito-reflex  character. 

III.,  IV'„  VI.  The  mohtr  ntrt^s  ufthv  ft/tt  are: 

(a)  The  third  or  oculo-motorius,  supplying  the  Internal  nape- 
rior  and  inferior  recti,  inferior  obUquus,  the  levator  palpebne,  the 
ciliary  mnscle,  and  constrictor  of  the  iris. 

(&)  The  fourth  or  trochtearis,  supplying  the  superior  oblique. 


a 


I.R 


E.R. 


Fio.  M . 

FlO.   60.— IJIAOBAII   BBOVIXO  Tire  ARRJkyOEMSXT  OT    TOK  Nl-ClXI  OF   TBR  MiiTOR 
KCBTKII  or  THB    Ktk,  AND   TUB    ItCCCS&iTIOKS  Or    THK    FOUBTH    AKD  XXTVStSAU  liSU- 

nm  BaAjrcB  or  tbe  Tbird  Nm%-K. 

PlO.  &].— DUOKAH  BBOW17CO  TBS   PmOBABLS    RsunOKEI  or    TUKKVCLU    or   TBI 

Bxxra  Ava  or  tbb  I»tuuial  Kjcctls  Bhancu  or  tbm  Tbihd  to  tbb  Ukaih. 


(c)  The  sixth  or  abduc^us.  supplying  the  external  rectus. 

(rf)  The  eympathetic,  consistint^  of  iibrvs  from  the  upper  cer- 
vical nerves  to  the  dilators  of  the  iris,  to  its  blood-vessels,  and  to 
MtUler's  muscle. 

S.  Motor  fibres  from  the  nncleus  belonging  to  the  thinl  nerve 
and  running  out  with  the  tibres  of  the  seventh  (Mendel),  supplying 
the  orbicularis  palpebrarum. 

The  third  and  fourth  nerves  arise  from  ii  series  of  nuclei  in  the 
floor  of  the  aqne<iuct  of  Sylvius.  They  leave  the  brain  at  the 
anterior  edge  of  the  pons.  They  run  in  the  cavernous  sinus  and 
enter  the  orbit  through  the  ftphenoidal  fiKHure. 

The  sixth  nerve  arises  from  a  nucleus  in  the  floor  of  the  fourth 
Tentriclc.     It  emerges  at  the  posterior  edge  of  the  jionK,  runs  in 
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the  cavprncus  sinuEi,  and  enters  tbo  orbit  Uirough  the  anterior 
lacortitod  foramen. 

The  nuolear  yray  mutter  from  \Thich  these  nerves  arise  is 
mmleupof  asericaof  iit^tHof  colU,  and  each  pairtiiipplies  adllTer- 
ent  fiet  of  muscles  of  the  eye,  ai^  shown  in  the  diagram. 

The  nucleus  of  the  sixth  \'w»  fKrtlier  back  in  the  floor  of  the 
niedalla,  hut  it  belongs  to  the  same  serial  deponit  of  ^ray  matter, 
and  represent*  the  contiiiuiitiou  of  the  anterior  !iori»  of  the 
spinal  conl  (Fi^r.  51). 

The  luotor  nerves  of  the  eye,  third,  fourtli,  and  sixth,  are 
closely  connected  with  each  other  and  other  nerves  by  a  lung 
commissure,  the  post rri or  hmgitudinal  hundlc. 

The  nhres  of  the  iliird  and  fourth  nerves  {miss  to  their  nuclei 
on  the  sitme  Hide,  then  deousjiate  and  pass  up  in  the  tuner  part  of 
the  cruHta  to  the  lower  part  of  the  central  convolutions  of  tho 
cortex.  A  few  fibres  decussjite  and  enter  the  nuclei  of  the  oppo- 
site side.    They  are  connected  with  tho  internal  rectus  nucletu^ 

TUo  nitres  of  the  fount  U  nerve  (dmoitt  entirely  deeusMtte,  run- 
ning; forwanl  a  lorif^  tlistiince  l>orort>  they  IhuiUy  rewh  ii»eir 
juielci.  Thus  it  appears  tlmt  tho  abducens  is  the  only  crutiial 
nurve  except  the  optic  wldch  largely  decuKsate^j  before  rt^m-ldng 
its  nucleus.  However,  those  Whrvn  of  the  tliinl  which  supply 
the  internal  rectus  also  decuswite,  as  already  stiitetl. 

The  arruuffenient  of  tlie  nuulei  is  behoved  to  be  about  as  fol- 
lows, tlie  upper  ou  the  list  being  anterior; 


ni.  N 


Median  line. 
rSi>hiurtt'r  iridis.  t'iliarius. 
I  I-evator  i>alp..  Keel.  int. 
ussufierior,  Hect.  inf. 
i<juu8  inf. 


]  Kect 
[  Ohii. 

IV.  N.  ]  Obliquus  8U[>erior 
VI.  N.  J  External  rectus. 


In  order  to  understand  the  peculiarities  of  eye  pal.«ios,  to  l>o 
described  later,  the  relations  of  the  sixth  to  that  nucleus  of  the 
thirtl  nerve  which  innervates  the  internal  rectus  nuist  be  under- 
st<H>d.  In  turning  the  eyes  to  oiie  side,  these  two  nuclei  and 
their  nerves  act  tojjether,  i-ausinp  tlie  external  rectus  of  one  eye 
and  the  intenuil  rectus  of  tho  other  to  contract  at  the  sjime  time. 
Tiio  impulse  from  Ilio  V>rain  which  does  this  acts  llrst  upon  the 
Bixtli,  and  through  tins  upon  the  internal  rectus  nucleus  of  the 
samti  side.  The  fibres  from  this  nucleus  cross  ami  emerge  in  the 
third  nerve  (Utres  of  the  opt>osit«  si<le  to  the  sixth  uorvo  nucleus. 
This  can  ba  better  uudei*stood  by  the  diatjrom,  Fig.  51. 
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Thas  le^ious  iu  tlie  brain  (at  a)  itauee  imralyMis  of  the  sixth 
nerve  of  the  opposite  »U\e  and  int«rtiiU  rectus  of  the  same  side. 
The  eyes  turn  toward  the  side  of  the  lesiioD. 

Lesions  In  the  pons  (at  ft)  cause  paralysis  of  the  aixtli  on  the 
same  side  and  Internal  rectus  nucleus  of  the  oppoHte  bide.  The 
eyes  tnm  away  from  the  side  of  the  lesion. 

The  eye  muscles  move  the  eve*iaU  in  the  foUowintj  way: 

The  Bui>erior  rectus  elevates  the  eyel)all. 

The  inferior  oblique  rotates  out  and  up. 

The  inferior  rectus  depresses  the  eyeball. 

The  superior  oblique  rotates  out  and  down. 


Pttt.  "td. 


K 


CW.  !"•/, 


Simtt* 


Fia.  S?.— Tbb  Attacbmkvt  or  thk  Etk  Ucbclksto  ths  Olobs  CMuiKn,). 


The  superior  and  inferior  oblique,  acting  together,  rotate  in- 
ward. 

The  external  rectns  rotates  outward. 

The  internal  rectus  rotates  inward. 

The  rectus  intemos,  rectus  superior,  obliquos  inferior,  rotate 
upward  and  inward. 

The  rectus  iutemus,  rectus  inferior,  obliquus  superior,  rotate 
downward  and  inward. 

The  rectus  extemua,  rectus  superior,  obliqaue  inferior,  rotate 
oat  and  up. 

The  rectns  extemos,  rectus  inferior,  obliqaos  miperior,  oat  and 
down. 

The  movements  of  the  eyeball  are  made  by  the  sirooltaneoas 
action  of  several  mniicles.  Mnst  of  them  act  as  their  nanieA  indi- 
cate. But  the  oblique  mutcles  help  to  depren  aud  eUfvate^  aud 
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then  help  to  rotaU*  in  or  out  according  as  the  Internal  nr  Axtnrnnl 
rectus  ia  acting 

Tiie  cortical  centre*  for  the  eye  muscles  are  not  positively 
known.  Lobioos  In  tlte  inferior  parietal  lobnle  ttoinctiiuaH  cause 
paralypiKof  the  third  nerve.  I^esions  of  the  posterior  part  of  the 
prefruntul  lobes  also  sometiiuen  causo  eye  iMilsies,  e»pe<.'iaUy  cou- 
ju^ite  deviation. 

As  the  optic  nerve  is  the  s|>ocial  sensory  nerve  of  the  eye.  so 
the  third,  fourtli,  sixth,  and  part  of  the  seventh  nerves  ore  the 
motor  nerves. 

Uy  meaii-s  of  the  optic  nerve  and  its  receptive  ami  refractive 
apparatiiH.  the  rfiriii,  ccilur,  movement,  and.  tu  Konie  extent.  ruUi- 
tlon«  aiid  distance  of  objects  are  determined.     Ttie  motor  nerves 


InfranrbiriU 


\ 


'<.'«roUil 


VIdiftU 


LM^ntttl 

Fio.  58, —TDK  8t'i>Knioa  Maxiixarv   Ditision   or  the  Tkiouhnvh  (Yixtico- 

Dakkh). 


adjust  the  eye  to  near  tind  distant  o1>ject8,  inform  us  as  to  size 
and  distance,  and  enabl(?  us  to  follow  movhi^  objects  and  to  shift 
the  gaze  readily.  They  also  atisiMt  in  protecting  the  eye  agaiiutt 
injury. 

V.  The  trigemintis  or  Hfth  nerve  is  one  of  the  most  extensively 
distributed  and  most  delicately  sen.sitive  nerves  of  the  body.  Its 
sensory  branches  represent  the  atrophied  and  lost  sensory  roots 
of  the  tliird.  fourth,  sixth,  seventh,  and  twelfth  cranial  nerve* 
(C^askilh. 

Ithus  amostextensive  primary  origin  by  three  principal  roots: 
{l»The  tijscending,  which  l>eginain  the  upper  i>art  of  thecervical 
cord  at  the  level  of  the  second  cervical  segment;  (2)  the  descend- 
ing, which  rises  in  the  gray  nmtter  about  the  aqueduct  of  Sylvius 
i\s  high  up  as  the  anterior  ciii-pora  rpmdrigemina;  (!i)  the  middle, 
which  aritfOfi  from  a  uucleus  in  lUc  \H)ua  ne^ic  tlw  level  of  the 
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VII.  Tfn*  fruiaf  iifireUnsWt*  primnry  origin  inn  single  uticleiis 
floeply  tuituated  in  the  U»wt'r  iiart  uf  t(i«  pons.  It  bt»It»nR8  to  tlu» 
same  series  of  nuclei  as  the  uuitor  mirlet  ol  the  Vtt^fus.  glnstio- 
phuryngi'al»  ami  of  tho  spinal  iiccL-ssory ;  in  other  wonln,  it  i»  t\ 
prolongation  of  the  lateral  horn  of  the  mpiual  cord.  It  hixa  not 
u  nuelbu»  uoniinoii  to  it  with  the  Hixth,  as  is  unujiUy  .statcnl. 
Tho»e  fibres  of  the  nerve  which  i^o  to  the  orbicularis,  however, 
appear  to  come  from  a  nncleus  In  the  third  nervo  series  and  to 
re:icli  the  knoe  of  the  facial  by  the  posterior  longitndinal  bundle 
(Mendel),  The  deep  ftbrcs  of  the  facial  take  a  tortuous  course, 
pa.ssing  inward,  dorsally,  then  cur\'ingUown  aiul  out  arountl  the 
nucleus  of  the  sixtli  nerve. 

The  cortical  origin  of  the  seventh  is  in  the  lower  part  of  the 
oentnd  convolutions,  esjx^cially  the  precontral.  The  tlbres  pass 
down  in  the  oriista  at  the  inner  t^ide  of  the  pyrjiuiidal  or  motor 
tract-  They  decussate  and  roach  the  nucleus.  The  nerve  has  its 
exit  at  theijoeterior  edge  of  the  pons,  external  to  the  sixth  nerve. 
It  then  has  to  take  a  long  course  through  a  bony  canal,  during 
which  it  receives  taste  fibres  from  the  second  bninch  of  the 
trigeminus  (or  t he  glosso-pharyngeal).  These  fibres  leave  tlie  nerve 
as  the  chorda  tyuipani,  and  juiti  the  lingual  branch  of  the  fifth 
nerve  to  supply  tu^te  to  the  anterior  twothtrJa  of  the  tongue. 

The  facial  nerve  Hupplies  moliuu  U>  all  the  muscles  of  the  face; 
to  the  .stapedius,  styln-liyoid,  buccinator,  and  platysnia  myoid. 
It  also  contains  trophic  and  secretory  fibres.  It  does  not  supply, 
however,  llie  muscles  of  mastication. 

The  taste  fibres  of  the  facial  nerve  apparently  eome  In  many 
ttisea  from  the  se<Tond  branch  of  the  fifth  via  Meckel's  ganglion, 
the  large  BU[)orior  petrosal  nerve,  and  geniculate  ganglion.  In 
other  C4UfeB  they  come  frtuu  the  glosso  pharyngeal  nerve  via  the 
g»angUonpctn>sum,Jacobson'H  nerve,  tympanic  plexus,  and  genic- 
ulate ganglion.  Some  think  that  the  intermediary  nerve  of  Wris- 
berg,  which  arises  In  the  U[)iK.'r  iMirt  of  the  glosso-pljaryngeal 
nucleus  and  connects  with  the  geniculate  ganglion,  carries  taste 
fibres  to  tlu'  facial. 

Vill.  The  auditory  or  eigldh  cranial  nerve  has  two  different 
jMirta.  One  portion  posses  to  the  cochlea  and  utricle  and  saccules; 
it  has  to  do  with  the  sense  of  hearing;  the  other  goes  to  the  semi- 
circular c^inals.  ami  has  to  do  with  that  sense  by  which  we  ap- 
preciate position  of  our  body  and  its  relations  to  space.  The 
eighth  nerve  is  thus  an  aiulitory  and  a  space-sense  nerve. 

The  auditory  fibres  enter  the  medulla  by  two  roots,  a  lateral 

or  posterior  and  a  median  or   anterior.     The  lateral  root  haa 

mainly  auditory  fibrt»s.  The  space-sense  fibres  enter  chiefly  by  the 

luethan  wiot.     Thent^  roots  are  connected  witli  three  nuclei,  viz. : 

(tj   The  chief  uucieus  (dorsal,  cewtnU,  \\\xvex  \\VLc\fev\*\',  <^l\  the 
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large-celleci  niirlcMia  (Deiter'a);  and  (3)  the  at^eRsory  ntirleiia  (ven- 
tral, anterior,  lateral).  The  chitf  nucleus  (1)  is  a  large  mass  of 
gray  maitor  c»oiiiiki8(h1  of  small  ncr\*e  cells  and  IIoj*  siiperfloially 
just  beneath  the  floor  of  th*»  fourth  ventricle.  TI»e  large-relied 
nucleus  \'Z)  lies  to  the  outer  side  of  and  below  it.  The  mveawfry 
oueleus  (3)  liestn  the  eub^tance  of  the  lateral  root,  and  between  it 
and  the  median  root.  The  lateral  root  in  the  one  coming  chiefly 
frotu  the  cochlea,  and 
i&,aA  stated,  mainly  a 
ner\'e  of  hearing.  It 
i«  connected  nio^tex- 
leiwUvely  with  the 
acces!<orT  nucleu(«, 
but  olfio  with 
other  nuclei. 

Tbrr>ugh  the  acoes- 
«orr  nucleus  it  oon- 
uectt^  by  a  few  fibres 
with     the     guijerior 
olK'es  mostly  of  the 
opposite  side;  thence  flhres  pas*  up 
tlirough  the  latend  lemninf^n.s  to  the 
posterior   corpora    qiiadrigemina ; 
thence  to  the  cortex  of  the  Jlrst  and 
f«cond  convolutions  of  the  tempero- 
sphenoidal  lotx*^.     Other  fibres  imss 
up  directly  through   the    lemniscus 
and  the  tegmental  or  wiisory  tracts 
to  the  cortex  of  the  temiM.»nil  lobe;*. 
ConntH'tions  are  nnmerfUiH^ulso.  M'ith 
Other  cranial-nerve  nuclei.     The  lat- 
eral rt»ot  also  sends 
fibret-    to    the    chief 
nncleu.s  and  (via  the 
titriw  acumticie)   into 
the  ra]>)ie,and  thence 
to  tiie  foriuatio  retic- 
ulam   and    sensory 

tract.    These  fibres  fso  aI»o  to  the  posterior  tubercles  of  the  cor- 
f>ora  quadrigeniinaand  thence  to  the  cortex  of  the  temi>oral  lobe. 

The  niediiui  rcx)t  i»connecte<IchieMy  with  the  large-cell  nucleus 
(2).  but  alf*o  with  the  chief  nucleus  lU.  From  these  nuclei  tibres 
pOH^  Up  in  the  posterior  cerebellar  |>eduncle  through  the  direct 
senson.'  tract  of  the  oerel>eUuni  to  the  r^Kif  nucleus  or  the  embtili- 
fonn  and  globose  nuclfi, 

IX.  The  glosito- pharyngeal  nerve  arises  from  three  nuclei  iu 
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theine<)tiUa:  (I)  The  senaory  or  perhaps  vi(*wnil  iiervo  oelU  iin- 
alogouH  in  character  to  thaso  of  the  coliinin  of  Clark  hi  tho  sphifil 
oortl.  (2)  A  truo  sensory  Mucleusi  coniiistinff  of  ii  Ion*;,  thin  ile- 
pOKlt  of  ^uy  matter  conthiueil  froiu  the  jiustorior  horii  of  the 
epinnl  coni,  uiul  iihsoeinted  with  n  tttnind  of  nervo  llbres  culletl 
tho  asnending  root  of  tlio  vagus  and  phar\*ngcal  nerves  or  rw^pi- 
nitory  biiiidlo.  (I()  A  motor  nucleus  whiuh  is  caileil  the  nucleus 
unihi^uuH,  and  U  a  continuation  of  the  hiteral  horn  of  the  spinal 
cord  (Hill,  (iaHkill). 

The  nerve,  therefore,  haa  luf  >tor,  sensory,  and  probably  visceral 
fibres.  It  supplies  (^r^neral  r^nn^tiiin  to  the  t.vrupanuni  and 
pharynx  (in  fonneetlon  with  tlie  vogUH)  and  upper  part  of  the 
larynx;  niH?oial  sensation  of  taste  to  tho  posterior  tliird  of  tho 
tongue,  and  motion  to  the  pharyngeal  muscles  in  connectiort  with 
the  vagus. 

Its  cortical  representation  so  far  ns  taste  la  concerned  is  in  the 
hipiHX'ainpal  gyrus.  The  ner^■e  gives  very  sensitive  reMex  fibres 
to  tiie  pharynx  an<l  is  important  in  tho  reflex  act  of  deglutition; 
it  also  eun'ieii  sensations  of  nauti^ea  from  pharynge&l  irritation. 

X.  The  rtigus  nerv*'  arises  from  three  nuclei  in  a  way  entirely 
similar  to  that  of  the  glosKo-[jliaryiigeaI. 

1.  The  sensory  and  visrerul  nucleus. 

2.  The  motor  nucleus,  called  tho  imcleus  ambiguus.  which  i« 
a  prolongation  upwanl  of  tho  lateral  horn,  and  is  eoiniiK»n  to  It 
and  ttie  glossopharyngeal. 

3.  Tht>  sensory  imcleus,  which  gives  off  the  tlbres  of  th«  as- 
cending root  of  the  glossf)-pharyngpal. 

The  nerve  is  closely  conne<'ted  with  the  gloeso-pharyngeal 
above  and  with  the  accessory  (eleventh)  nerve  below. 

The  accessory  portion  of  the  spinal  accessory  ia  practically  a 
part  of  the  vagu.s,  and  Iwth  in  incHle  of  origin  and  function  re- 
sembles it  closely.  It  arises  from  a  nucleus  whidi  lies  in  the  floor 
of  the  fourth  ventricle,  and  is  continuous  brainwartl  with  that  of 
the  vagus.  It  consists  of  sumll  cells  giving  origin  to  fibres  that 
art!  small  in  size  and  have  sensory,  vasomotor,  visceral  motor, 
secretory,  trophic,  and  excito-rellex  functions. 

The  vagns  and  accessory  part  of  tho  eleventh  together  have 
an  extraordinarily  wide  distribution  and  diversity  of  fiinctinn. 

1.  First  they  contain  motor.  Inliiijitory.  and  vasomotor  fibres. 
These  fibres  g(»  to  the  i)harynx,  larynx,  trachea,  and  bruiichi;  to 
the  oesophagus,  stomacli,  small  intestines,  anil  spleen. 

2,  Sensory  fibres,  which  go  to  the  ooclpltiil  and  transverse  sin- 
tises  and  dura  mater  of  the  jwsterior  fossa,  to  tlie  external  audi- 
tory meatus  in  part,  to  the  pharynx,  larynx,  aiid  trachea,  and  to 
the  iL'sophugus. 

S.  Excitoreilcx    iibrea,  which   go    to  thu  luu^   and    heart. 


J 


PISKASKS   OK  THE   SPBCIAI^   NRRVKS. 


103 


Btoniooli,  and  to  other  organs  luentioned  as  supplied  by  the  vagns 
with  Bensatlon. 

Theoe  retlex  nbre.s  stiiimlato  or  tnliibit  the  vasomotor  ctiiitre, 


vn 


the  reepirator)'  rhythm, 
and  the  cardiac  rhythm. 
They  also  eicite  retleily 
deglutitiou  ami  rt.-«pira- 
tory  movemeotii. 

The  secretory  fibres  go 
to  the  respiratory  tract, 
{Ksopbagus,  stomach,  and 
pancreas  and  siuuU  iut«s- 
tiue». 

Cardio-inhibitory 
fibres  go  to  the  heart, 
while  reflex  acct-lorating 
fibres  and  inhibiting 
fibres  go  to  tlie  kings. 
The  accessory  nucleus 
supplies  the  Inryrt^r'ul 
adductors  and  tlic  cardio- 
inhibitory  tlbres. 

XI.  The  ispinal  part 
of  the  i^pituil  arceatorf/ 
arises  from  the  lateral 
horn  and  outer  part  of 
the  anterior  horn  of  the 
spinal  cord.  Its  fibres  of 
origin  extend  do w n  as 
far  as  the  fourth  or  fUtli 
cervical  roots.  The  llbres 
unite  in  the  cranium  and 
pass  oat  through  the  j)os- 
terior  laceratetl  foramen 
in  tlie  Kame  siieatli  as  the 
vagus.  After  their  exit 
from  the  skull,  they  di- 
vide into  an  internal  and 
external  part.  It  i.s  the 
external  branch  w  h  ich 
contains  the  fibres  of 
spinal  origin.  The  nerve 
receives  some  sensory 
fibres  from  the  first  and  sometimes  from  the  second  cervical  nerve. 
The  terminal  branches  receive  motor  fibres  from  several  cer\'ioal 
nerves.  The  spinal  acceswjry  contains  larHe  and  small  or  visceral 
aOrvs.    The  spinal  part  contains  only  live  large  ftVirvsa, 


Fio.  sa— Tbb  VAOffl  Awn  Bpnux.  Aocusorv 
Nkhvi  tYciKo). 


104 


DISKASBS  OF  THE  NERVOUS  SYSTBli. 


The  epitml  acoesHory  supplies  the  Htenio-cleido-niaetoid  almost 
exclui*ivoly,  but  only  the  upper  part  of  the  tnipozius;  the  rest  of 
this  muwile  is  8up])IieU  liy  the  oervieal  hiuI  dorsal  nerves,  Tlie 
8t«rno-cleido-ii)UJ«toid,  wlien  iunervated,  draws  the  chin  up  and 
over  toward  the  opjxjsite  side. 

The  upper  libres  of  the  trapezius  draw  the  head  haek  Blightly 
and  down  toward  the  same  side. 

Physiologically  the  spinal  part  of  the  accessory  nerve  is  one 
of  the  motor  cervical  nerves;  the  accessor)*  or  loedullary  portion 
is  i>art  of  the  va^'U8,  and  has  visceral  and  sensory  as  well  as 
motor  functions.* 

XI 1.  The  hi/pofjlossal  nerve  arises  from  a  long  and  larjce  nu- 
cleus tying  in  the  lower  part  of  the  Uoor  of  the  medulla  near  the 
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median  line  and  to  the  oiiler  and  ventral  side  of  the  central  CJinal. 
The  nuclouM  is  a  coidlnuation  upward  of  the  anterior  horns  of 
the  spinal  coni  ami  in  honioloj^ous  with  the  sixth,  fourth,  and 
thinl  nerve  nuclei  lu^fhtr  up  (nee  Fig.  07).  Jt  rt»ache»  he  low  as 
ftLf  &s  the  docussjilion  of  the  pyramids  and  above  as  far  as  t.lie 
glosHo-pharyngcal  nucleUH.  A  second  Hmall-celled  nucleus  lies 
just  beneath  the  nurleiiB  proper  Its  cortical  representation 
is  in  the  lower  end  of  the  central  convolutions,  to  which  it  is 
connected  V)y  fibres  that  p^iss  into  the  raphe  ami  thence  to  the 
anterior  pyraniids.  its  flbre»<  pass  out  Iwtween  the  olivary  Ixxly 
and  the  anterior  pyramid.  At  its  origin  it  is  a  purely  motor 
nerve;  it  receives  a  few  sensory  fibres  from  the  cervical  nerve«and 
the  vagus.     It  supplies  the  following  muscles: 

*  Does  thlDkji  thftt  the  spinal  ori^n  of  the  elereolh  t»  oontinuaua  atKive  with  the 
twelfth,  uot  with  IbuButtirlurnuclinisof  UiBteoth  Ha  duuks  that  the  mtMliUIaiT' 
nuelttufl  aendn  flbiVM  to  the  Ixuttix. 

The  lDt«niAl  branch  of  tlie  clevonth  seotls  motor  fibre*  to  the  rectus  posticus 
O^.  JtemrnkJ. 


CHAPTER   VIIL 
DISEASES  OF  THE  CKANIAL  NERVES. 

DlBKASKS  OP  TBK  OLFACTORY   NKIIVK. 

Thk  olfactory  ner\'e  is  affected  cliuicuUy  by  loss  of  function  or 
anosmia,  iucrtjiihed  Ht'iisitiveitess  of  fuiictiou  or  hy[M*ro«umi,  and 
perversions  of  function  or  paroi^iaia. 

AjrosMiA  is  far  tlie  uio»t  ooiuuioa  disorder  of  olfaction. 

EiiolfMjij. — ItM  iixiial  caune  in  diseiise  of  thei  tiiucoiim  inenjbnme 
of  the  nose.  Injuries,  intlamiuations.  and  tumors  afTectingany 
port  of  the  course  of  tho  nerve,  its  bulb  or  central  fibres,  may 
also  cause  it.  Unilateral  cortiud  lesions  in  the  uncinate  gyrus 
may  load  to  partial  loss  of  smell.  It  will  be  not  entire,  l>ecau»© 
eocli  nerve  retieives  fibres  from  iKjtIi  lioiiiispheres.  Paralysis  of 
the  fifth  or  seventh  nerve  may  indirectly  cause  some  anosmia. 
Primary  degenerative  oliangcs  and  excessive  olfactory  stimula- 
tion cause  anosmia.  Tliere  may  also  be  a  congenital  absence  of 
the  nerverf.  Anosmia  occurs  sometimes  as  a  pure  neurosis  in 
hysteria  or  in  ueurastlienic  states. 

Dingnoais. — This  is  made  by  test  odors. 

To  test  the  sense  of  smell,  a  bottle  of  oil  of  cloves  or  of  some 
familiar  non-irritating  <>dor  may  be  used.  To  detect  quantitative 
disturbance  one  may  use  six  [diials  containing  oil  of  cloves,  in 
purity  and  in  watery  mixture  of  1  to  10,  1  to  100,  1  to  1,001),  1  to 
10,000,  and  1  to  100.000.  SiM?cial  olfactometers  have  been  devised. 
The  eenfe  of  smell  for  any  single  odor  is  lost  in  about  three 
minutes,  but  returns  after  one  minute^s  rest. 

Tretitmtrat. — For  functional  anosmia,  snuffs  contahiing strych- 
nine ^,  i'^  ami  gum  acacia  Z  ij.  cjin  be  \iKed.  Weak  galvanic 
and  faradic  currents  are  recommended.  Usually'  there  is  in  anos- 
mia a  local  catarrhal  condition  of  tlie  nose  which  requires  treat- 
uient. 

HypkrosmIA  occurs  only  rarely  fin4l  then  in  neunisthenic, 
hysterical,  or  insane  jwrsons.  In  tlie  latter  it  is  more  often  a  psy- 
chical phenomenon  thiui  a  peripheral  disorder.  Hyi>erosmiacHU 
be  cultivated,  and  this  is  done  sometimes  by  the  bb'nd  and  by 
those  engaged  in  certain  pursuits,  such  as  tea-tasting  and  wine- 
tajsting. 

Hallucinations  of  swell  occur  in  the  insane,  od  just  mentioned, 
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and  a  few  oascfl  of  epilepsy  are  reported  in  whioli  the  cause  vrtut  a 
pteiK'h.  Wlien  all  olfactory  seiiiuitioris  are  diwipreeable  the  eson- 
dition  is  cnlltxl  kiikosinin. 

Parosmia  is  a  not  infrequent  concZiMon.  In  it  everytliinjj 
Hmells  alike  to  tho  jxitient,  an<I  tho  odor  sTuellod  h  porhapts  a 
pm!uliar  or  olTensivo  one.  Tliis  condition  may  ho  dnt>  to  locnl 
diwA-si',  but  is  ofUMi  a  syniptoni  of  liy.st4?ritt  or  luMinmrlienia. 


DlSKABKS  OK  THK  OPTIC  NKRVB  AND  CKXTRBS. 

Tlio  optic  ncrvG  may  bo  affootcd  by  nearly  all  forms  of  patho- 
lof^icnl  rlianj^'.  For  the  neurologist,  howi'Vt»r,  tlic  cMpeeially  im- 
portant conditiouH  arc  iiillaniniations,  d(«((cnorationti,  injuries, 
and  functional  di-sorderw. 

In  (»rder  to  understand  llio  descriptions  of  tl^eso  diseases,  it  ts 
iieceH8ary  to  dellne  Koine  of  tlie  syniptoninloIoKi''al  terni»  used : 

Asthtniopia  is  a  condition  in  uhich  exertion  of  tlie  eyo8  is 
wearixonie  and  painful. 

Ambhfufiitt  is  a  partiaJ  loss  or  dimness  of  vision  in  which  thero 
are  no  oliscrvablt*  Icsioiii*. 

Amttnrttsi.s  ih  a  total  blindnesN  in  which  tliere  i«  no  obser%'able 
leKion. 

IltmianopMia  is  blindness  of  half  the  visual  Hold. 

/frmi'fpin  i»  a  condition  in  which  there  is  Nision  in  one-half 
llie  viKind  Hold. 

iirotoma  ih  a  name  given  to  blind  spots  or  areas  in  the  visual 
i^cUI. 

Inllammation  of  the  nerve,  or  optic  neuritis,  may  occur  as  a 
papillitis  or  inflanmiarion  of  the  bend  of  the  nerve,  anonro-rMtinl- 
X\f<  or  dcMceiidinK  neuritis,  a  ix'rineiiritisora  ivtrobulhar  neuritis. 

Perineuritis  is  rare.  Neuro-retinitis  and  pa]>illitis  aw  closely 
associated  clinically  and  )»atliulo^icaily  (Noyes),  ho  that  ]>racti- 
caJly  only  two  forms  of  neuritis  need  be  discn*S4^'d  ^^eparately. 

pAI'Il.l.lTrs  AND  NKl'lto-HKTIMTW.— /;^'r*/'v/.v.— The  causes 
in  jc<*ne**al  arf»  tumor  and  inibunniation  of  the  lirain,  iH>isnns, 
infections,  uial  auto-t<»xiiMnic  stntes.  In  particular  the  causes 
ore  tuuiors,  ahsc4.>s8  of  the  brain,  meninifitis,  syphilis,  myeUtis^ 
nephritis,  diabetes,  inf(K?t ions  fevers,  multiple  neuritis,  lead,  and 
severe  hemorrlwures.  Tite  ilisense  *:iccurs  at  all  ji^cs  and  in  both 
sexes.  In  brain  tumors  it  oecars  in  two-tliirvis  of  tlie  cases,  nnti 
esiHK'ially  often  iit  cerebellar  tumors.  It  occurs  in  80  jjer  cent  of 
4?asesof  tubercular  meningitis. 

Sifiniit'tm.s.—'i^nh'iwx'Wi*  symptoms  are  often  not  present.  The 
vision  nuty  remain  irood  for  a  loiij?  time.  In  other  cases  there  are 
concentric  limitation  of  the  visual  Held,  loss  of  color  sense,  and 
ficotomattu    For  a  deftcrlption  of  ophthalmoAcopto  changes,  the 
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nailer  is  icfcmwl  to  ^aenl  iexft-bookft. 
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J^rffcofagy  itrf  J^akmhgirmi ^■aikiwif,— The  piuMW  is 
caliaeote  or  cfaraide.  GongcaUon,  eimlaticm,  snmll  beamn^aceik. 
and  ooUertiaos  of  hwteorytaa  ooe«r.  Tb»  sheath  of  tbe  imvto 
jvrt  ba«k  of  Um  glob«  is  often  dfcffynrtwl  vfth  a  senms  cxndAta^ 
After  a  time  tbe  nerre  tibtee  atrophy,  eoaneetiTe  tamtft  prolifer^ 
atM  ADd  takes  their  place,  abd  ve  bare  a  eeeoDdary  opde  atrophy. 


FW.  60.— 5SFRO-BJETUtTT18  iJ^WOEWL). 

The  procees  is  e«Bentially  peripbenU,  but  it  extends  back  with 
Icesening  intensity  into  the  trunk  of  the  nerve.  Tho  purely  me- 
chanical theory  of  netiritin,  that  it  i»  due  to  coiupr^vion,  cannot 
be  accepted  in  the  li^^ht  of  motlern  patholo^-.  It  is  pnttuible  that 
the  neuritis  resulttf  from  ai^  irritatintf^^TiMiH  fluid  which  extends 
down  the  sheath  of  the  nerve»  thi«  sheath  tteint?  Apn>lon^tion 
of  the  arachnoid  canity.  Mechanical  causes  lead  to  voustriction, 
accomalation  of  the  fluid,  and  compression  of  the  ner\*e  at  its 
periphery,  and  hence  to  iuflammarion.  Sometimet^,  at  least,  the 
irritating  fluid  coDtains  microlx's  or  miorobic  poisons. 

Retrobulbar  Neuritis.— In  thisdiseasethe  lesion  lies  chiefly 
behind  the  globe.  Its  causes  are  especially  toxseniiiv  from  alcohol 
and  tobacco.  Iti»  alsoduetorheuiuaticinnueuve«,  syphiUs,  lead, 
and  diabetes. 
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In  the  ficutfi  Munen  thero  U  nsually  rath(*r  rapUl  loss  of  alght, 
with  MPiue  paiii  and  tenderiie**.  Tlit*  ophtlwiliiuwruiiic  ohariKus 
iin*  n^lativoly  Hli^ht.  In  ohmiiin  cjuk^s,  which  are  usually  toxio 
ill  ori(pn  unci  due  to  alcohol  or  tobai»co,  ori»ft4^i»t'ht  to  hoth,  there 
arc  (*olor  RCotoiiiattL  or  ahnoluie  Muitoiuatii  mid  amblyopia. 
Thero  U  iio  {MiJii.  The  couditiou  is  known  lu*  tohiu'iHXjr  ulooholic 
Amblyopia. 

The  prugnosia  of  neuritis  variea  with  the  oaiuie.  If  this  is 
re!iii»vnhle.  f\s  in  the  toxiemlir,  r€H»overy  is  the  rule.  This  is  a. 
proof  that  iu  ueuriti»  the  oounective  tiiutue  ii»  the  part  cUietly  lu- 
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volved,  for  a  destroyed  or  atrophied  optic  nerve  does  not  reoorer. 
lu  many  canee.  Imwever,  atrophy  followH  the  neuritis. 

The  trftittntnt  is  based  on  the  cause.  In  acute  c/u*#»s  one  may 
nse  cu|)8,  salicylatoH,  the  iodideii,  and  mercurj':  later,  the  iodides 
and  atryclmia.    Perfect  rest  to  the  eyej*  shoultl  be  enjoined. 

Dkwknkration  ov  thk  Oitic  Xkrvk,  ok  Optic  Atkophy. 
— This  condition  may  Ite  priuiary  or  secondary.  Secondary  atro- 
phy is  usually  the  result  of  a  ueurltis.  I  alioU  describe  here  pW- 
vitii'i/  optic  iitrophy. 

Etiitlngif, — It  ix'curs  oftener  In  n»en  than  women  (three  to  one). 
It  occurs  as  part  of  locomotor  ataxia  in  less  than  half  the  caitex; 
other  dei^merutive  dJM*as(\s  of  the  cord,  like  multiple  sclerosis, 
luay  aceompany  it.  !Next  to  the  spinal  curd,  it  itccurs  oftenetit 
with  degeuemiiyf>  distuukvtof  the  braia,  suoh  afi  multiple  Bclerosin 
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Atui  general  paresis.  Heinorrliafce^,  alcoholism,  and  lead  may  be 
causes.     It  may  occur  without  known  caujse. 

The  nf/mpfomn  ore  those  of  in*»idual  deoreaj*e  of  acuity  of  vision, 
concentric  limitation  of  the  visual  field,  loss  of  color  sense,  dilata- 
tion and  immobility  of  the  pupil.  The  tsense  of  8ight  may  remain 
f^ood  for  a  long  time.  Oplithiilmoscopically,  the  nerve  disc  is 
opaque,  grayish,  or  dirty  looking*,  und  often  has  a  cup-shai>e<i  or 
"  cnpiKHl-disc"  appearance.  The  vessels  are  smaller  and  few  in 
Dum)>er. 

The  patholoffy  und  pathological  anatomy  is  tlmt  of  a  iwireu- 
chymatous  degeneration  with  loss  of  nerve  fllires,  which  are  re- 
placed by  conntvtive  tissue. 

The  prognmis  is  ahuost  uniformly  bad. 

The  treat meni  is  that  usually  of  the  cerebral  or  spinal  disease. 
Mercury,  iudide»i,  strychnia,  phosphorus,  and  iron  are  given. 
Warm  (mths  and  salicylate  of  soda  sometimes  have  a  temporarily 
(ffMxl  effect.  Strydniia  in  pliysiolugical  do**e8  gives,  however,  the 
best  symptomatic  results.  Electricity  is  not  of  any  use.  Stretch- 
ing the  nerve  dues  nogcMxl.  Eserine,  piU)car])tue,  and  santonin  or 
nitrate  of  silver  may  be  tried. 

The  optic  nerves  and  their  primary  and  cortical  centres  are 
6abje<!tcd  to  various  other  dlfieai-es.  So  f ar  aa  thetw  are  organic, 
they  will  be  descri!>e<l  in  detail  under  the  head  of  brain  dis- 
eases. But  there  are  ct»rtain  symptoms  often  of  fnnrtif»nal  origin 
which  ore  liest  described  here.  These  are:  (\)  Amblyopia  and 
amaurosis.  (2)  retinal  hy]>erieHthesia  jukd  dysu^sthesia;  (3)  hemi- 
anop!iia. 

Amblyopia  axd  AMArROSls.—i?//ofofiri/.— The  causes  are  inju- 
ries and  sh<K*ks,  hysteria,  udgniine.  concussion  of  the  brain,  light- 
nine  stroke,  and  severe  hiemorrhai^es.  There  are  also  certain 
toiio  causeSf  cliiefly  alcohol  and  tobjioco,  quinine,  and  salicylio 
acid.  Other  causes  are  glycosuria,  uriemia,  and  reflex  irritations, 
e8])eciAl]y  of  the  trigeminal  nerve.  Night-blindness  and  siiow- 
blindnejiis  are  forms  of  functional  amblyopia. 

Tlie  tft/riiptomt/  are  dimitmtion  nr  loss  of  vision,  usually  sudden, 
teuiix»rary,  and  involving  both  eyes.  Amblyopia  in  hysteria  is 
usually  greater  in  one  eye  ami  asstx-iated  with  concentric  liuata- 
tion  of  the  visual  tiold  and  disturlmnce  of  color  sense. 

Underlying  functional  amblyopia  there  may  l>e  a  i>eripheral 
auN'sthesia.  a  psychical  or  cortical  antesthc-^iH.  miinite  hemor- 
rhages, enticing  temporary  pressure,  vuficular  spasm,  and  oiizemia. 

The  prognosis  ia  usually  good. 

The  treatment  is  purely  a  causal  one.  In  most  cases  one  must 
examine  for  drug  [Hiison,  urtemia,  iliabetes,  migraine,  or  a  hemor- 
rhage. 

Rktixal   or  ocular    HYfKRjKSTUEsiA  is   a   condition    in 
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which  the  eye  is  abnormally  setiHEtive  to  lip^ht.  Zt  luay  be  dae  to 
exposure  to  extreme  H^^ht  or  to  w.H!tusioii  in  u  dark  room.  The 
neurologiet  sees  it  of  tenest  as  a  Hympt^m  of  liysteria  {pids  Hysteria) 
and  perhaptt  in  liypiiotic  ntaten.  It  occurs  in  mydriaaiB  and  al- 
binism. It  is  not  to  be  confounded  with  photophobia  due  to 
Irritation  of  the  conjunctiva. 

Nyctalopia,  or  the  sense  of  seeing  better  in  a  dim  light,  is  a 
form  of  the  disease. 

Hbmiamofsia  or  half-sightodness  may  be  due  to  a  functional 
or  organic  disorder  of  the  nerve  or  its  centres.  It  is  a  symptom 
of  many  lesions  and  conditions  and  can  only  be  described  gen- 
erally ht're. 

JCfi'jlo{/t/. — Its  principal  functional  <*auso8  are  migraine,  lithw- 
miiL,  gout.     Its  organic  causes  are  tumors,  inflatnnuitions,  softon- 


Tio,  81.— SuowiNo  L&TUU.L  HoHOMYHorsRcMtAKOPvu.    This  iH  114)1  qiiltacomploto, 
Chen  belitg  a  epftca  on  the  blind  ricle  where  the  p«tlenicui  am  CNnxM). 

Ings,  or  hemorrhages  Involving  part  of  the  optic  nerve  or  Its  cen- 
tral connections. 

;Si/«i/>/"//*^.— Various  descriptive  terms  are  used  (oindicat*.'  the 
character  of  the  hemianopsia.  In  lateral  hcniiaiiopsiaa  vertical 
half  of  the  field  is  involved,  la  lateral  honioityniuus  hemianopsia 
there  is  half-blindno^s  on  the  left  or  right  side  of  each  eye,  tm  the 
ease  may  be  (Fig.  01).  In  tenii>ora]  hemianopsia  the  outer  half 
of  each  eye,  and  in  nasal  the  inner  haU'es*,  are  involved.  The 
upiwr  or  lower  wguit-ntM  or  irrcKulur  segmentjj  *}t  the  visual  field 
may  he  involved. 

Tliese  various  forms  of  hemianopsia  depend  upon  the  location 
of  the  lesion  which  cnt.s  into  ami  iiestroys  the  optic  fibres  in  their 
CiMirse  from  tlieeyt*  to  the  visual  centre  in  the  occipital  cortex. 
The  met^hanism  will  be  understood  when  it  is  renjembered  that 
eacli  occipital  lobe  is  supplietl  by  ner\*e  fibres  from  one-half  of 
the  retina  of  each  eye.     A  cut  shows  this  better  than  any  descrip- 


* 


J 


► 


tioii  (Fig.  4U).  In  nasal  heuiiaiiopRia  the  le«ion  iinifit  t>e  at  Ch,  in 
front  of  the  ehi/k^ui.  In  teiiiporul  lioiiiiaiiopHiti  it  is  at  CM.,  just 
back  of  the  chiasm.  In  lattTiil  heuiianopHia  the  lesion  must  tie 
farther  baok  than  the  chitLsui,  in  the  tract,  the  primary  ceutnw, 
the  optic  radiattonH,  or  o(*eipitaI  lobes. 

Ill  hemianopsia  from  <liNejL^e  of  the  n^rve  or  far  bock  us  and  in- 
clndiun;  the  priinary  centres  in  the  optic  thalamus  and  corpora 
quadrigemina,  there  in  a  ktnH  of  light-reflex  when  a  ray  of  lit,^ht 
U  thrown  npon  the  blind  side  of  the  retina,  but  the  pupil  still 
contracts  when  light  is  thrown  on  the  seneitive  Bide  of  the  retina. 
Tbiii  phenoiuenon  is  called  "  Wernicke's  hemiopic  pupillary  re- 
action.*^ If  in  hemianopsia  the  light-reflex  i.s  preserved,  the  lesion 
Is  back  of  the  primary  centres  and  involves  tho  optic  radiations 
or  cortex. 

A  test  for  the  condition  of  hemianopsia  in  its  early  stage,  and 
one  that  is  useful  in  stupid  or  partially  comatose  xx^tients,  is  the 
following:  When  the  finger  is  suddenly  brought  in  front  of  the 
eye  on  the  sound  side,  there  is  a  wink;  if  brought  in  fruut  from 
the  blind  side,  the  orbicularis  does  not  contract. 

Hemianopsia  is  almost  alwnvN  the  !«ign  of  orgaidc  disoaue.  It 
is  not  found  in  hysteria,  but  doe.s  occur  in  migraine  and  Hthni- 
mio.  it  is  bcmt  ma<le  out  and  recorded  by  means  of  the  perimeter. 

Its  course  and  treatment  depend  upon  the  cause. 


DISBA8R9  OF  THE   MOTOU  XKRVES  OP  TUK  EVR. 


The  common  affections  of  tho  ocular  muscles  are; 

I.  Paralyse.Norophtlialmopleglas,  which  may  l)eacnte,  chronic, 
or  prog^es^ive.  2.  Paretics  or  amyosthenic  states,  called  ordina- 
rily muscular  astlicnopia.s.  3.  Spasms,  such  as  strabismus,  nystag- 
mus, and  blephorospasm. 

There  are  many  sperial  terms  which  are  used  to  indicate  the 
peculiar  effects  of  various  paralyses  aud  spasms  of  the  ocular 
muscles  and  nerves,  and  some  of  these  I  will  define  here: 

Ernmeona  pr^Jevtiou  is  a  condition  in  which  the  i>atient  is 
unable  to  judge  exnotly  of  the  relation  of  external  objects  to  the 
body.  For  this  relation  is  determined  by  the  movements  of  the 
oculiLT  nmscles,  and  these  being  weak,  wrong  sensations  are  con- 
veyed tn  the  brain.  Vertigo  may  result  from  this  disturbance  of 
muscular  sensation. 

l>ipiopin  or  double  vision  is  a  condition  duo  to  the  erroneous 
sensation  resulting  from  eye-muscle  i>alsy,  and  to  the  fact  tliat  the 
images  of  the  object  fall  uptm  non>corn*si>onfling  retinal  fields. 
Diplopia  is  simple  or  homon>'nious  wheu  the  false  image  is  seen 
on  the  same  siile  as  the  affected  eye.  When  a  red  glass  is  placed 
over  this  eye  two  images  are  seen,  the  red  one  being  on  the  side 
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of  the  eye  involvwL  Biplopiu  in  lioteronymous  or  crossed  when 
the  fiUHB  imu^MH  on  the  opixwite  Hide  to  tlie  Hound  eye. 

tJoiiJuffaU  iirfiittion  of  the  eyes  is  a  cntitlition  in  which  both 
eyee  turn  strongly  to  urvo  nr  the  other  sMe.  It  iimy  lie  puralytio 
or  spaKiiKMlicv  The  niecimiiiHtu  iw  a  complicatetl  one  ai:d  not 
perfeelly  uinhTstood.  In  geiu*rul,  tlestru<*tive  leeJouH  of  the  brain 
ranae  a  punLlytir  »leviation  towanl  the  fiide  of  the  U^sion.  Similar 
lesions  in  tJie  pons  cause  a  deviation  away  from  the  side  of  the 
lesion.  The  pal»y  involves  the  sixth  eranial  nerve  and  thel»ranch 
to  the  internal  rectus  from  the  third.  The  sixth  nerve  nucleus  is 
the  <londnant  one,  and  impulses  from  the  brain  go  to  it  first  (see 
Fig.  511. 

Returning  now  to  the  diseases  of  the  motor  nerves  of  the  eye, 
it  is  found  that  the  paralyses  occur  in  various  ways,  which  may 
be  liest  grouped  a»  follows: 

OphtlmluioplegioK: 

1.  Paralj'sesof  the  third  nerve.  )  Acute. 

2.  Paralysesof  the  fuurih /iiid  sixth  nervoH.  *  Chronic 
8.   Progressive  paralysis  of  all  or  part  of  these  nerves. 

THK  OPHTHALMOJ»LKaiA8. 


I.  PakatjTsis  ok  THK  OcrLo-MoTonirK  OK  Thirp  Nkrvk. 
— Etiolngif. — The  commonest  eaiist's  are  expoMun*  to  cnld  and 
sypliHiN.     Other  caUM*s  are  ba>gil  meningitis,  intnicranlal  tumors, 
injuries,  compression  from  orbital  tuuifirs,  the  diphtheritii^  poison, 
and  excessive  exposure  to  light .   excessive 
Use  of  IoImuhto,  and  alcohtil,  morphine,  or 
otlier  poisons  may  be  a  cause.    Temporary 
palsy  bometimes  ix'curs  in  migraine,  or  it 
niay  taketheplaceofunatta(;k  of  migraine. 
A  palsy  of  son»e  of  the  muscles  supplied  by 
tht*  third  in  sometimes  caused  by  cere  bra! 
lesions     I  n  vol  vinj?     the     i  u  ferior    parietiil 
lobule.     Partial  palsies  also  occur  In  loco- 
motor ntaxiji  and  iu  certain  primary  mus- 
cular atrophies.    The  eommon  causes,  how- 
Fio.  W.-D0V11LK Ptt)Bis.     <-»ver,  are,  as  stated,  rheumatic  inilueno«8 
and  syphilis. 
There  occurs,  in  rare  cases,  an  acute  inflanniiatory  degenera- 
tion of  the  nuclei  of  the  ocular  nuiscle  nerves  similar  to  fumte  an- 
terior polio-myelitis.     This  condition  has  been  colled  "  polio-en- 
cephalitis superior" 

Hymptomit. — When  all  the  muscles  supplied  by  the  third  nerve 
are  paralyzed,  there  is  dropping  of  the  lid  (ptosis);  the  eye  can 
onjy  bv moved  outward  and  dowawuril  uiid  iuvfourd-,  th^ns  U  iUeru- 
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foredivert;ent  fttrabUmus  and  doiiblft  \iftion  (diplopia).  The  puptl 
fosomewhut  dilateil  aiid  dues  not  contract  to  light,  owing  to  paral* 
y»l»  nf  the  constrictors  of  the  irin;  and  there  is  la'is  of  power  of 
aoooiumo4h<tion,M>  that  the  patient  cannot  read  print  close  to  him- 
The  ^Mitient  suffers  under  annoyance  from  the  Hd  drop  and 
the  doable  vision,  and  there  i*  sometimes  vertigo  and  photo- 
phobia. Only  one  nerve  is  involved  at  a  time  ne  a  rule.  The 
variuu:&  eye  muscleH  hupplie<l  by  the  third  are  rarely  all  attacked. 


rio.  M.— SarpTEE  Fua  TESTI^a  I*iPiLrttEFixx.  The  apparjuus  admits  of  usloff 
colored  pUsse*  for  tvatlug  byBteri&mad  luallu^rlDft;  ftlao  of  tho  use  of  a  Maddox 
prism  U*r  tv«iiif:  the  eje  muflclea. 

The  levator  may  escape  almost  entirely  the  ciliary  nniscle  and 
iris  may  also  lie  but  slightly  involved;  but  these  latter  muscles 
are  never  involved  alone  in  oniinary  tyjiea  of  the  diseoi^. 

The  affection  usually  runs  a  subacute  course,  lasting  but  a  few 
weekti.  Functional  imlsies  last  but  a  few  days:  syphilitic  palsies 
are  usually  teiuiM)niry  (one  to  three  week«l  but  may  relapse  or 
beoome  extremely  obstinate.  Periodical  palsies  occur  every  year 
or  sir  months  or  even  oftener;  they  Ia»t  a  few  days  or  weeks  and 
are  ticcompaAied  at  first  with  some  pain.  They  contiuue  to  recur 
faryenn. 
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In  tliphtheritic  oye  palnies  the  flrst  three  or  four  nuclei  of  the 
seH(?s  niaking  up  the  ori^iin  i>f  Ihu  third  nerve  are  oftem^Kt  af- 
fftctetl,  causing  i>arnlyRis  of  accoinuuMlation,  paralysiH  of  the  im 
and  of  the  internal  rectus,  the  three  niuweles  eonoerueJ  in  accom- 
niodutinfj:  the  eye  to  nenr  uhjects  (Fig.  02). 

Path'dtiffff, — In  the  rheumatic  ^uiUies  there  U  a  low  grade  of 
peri])heral  neuritis,  and  tlie  winie  ifl  true  of  most  diphtheritic  and 
other  pai^fie»  of  infectious  origin.  In  syphilitic  pubies  there  -ii» 
usually  a  specific  ha^tilar  nioningitia  involving  the  nerve  nwis. 
The  lueniugitiM  may  be  olight  or  may  amount  U^  f^ummatous  de- 
posit. In  funclitmal  and  some  ]>eriodical  palsies  there  is  a  vaeo- 
uiotor  dt»4titrhani'e  causing  conge«tiou  or  aniemia  or  perhaps  siui- 
jily  inhibiiiiin  of  the  nuclear  centres.  Some  periodical  jwilsies 
have  been  found  to  be  due  to  siimll  tumors  invnlving  the  ner\'0 
root.  In  rart*  cii.<**sthere  la  prinmry  mii.srularatn)phy  of  the  eye- 
ball nerves,  or  primary  degeneration  of  the  nuclear  oeUtre^,  or  a 
cerebral  lesion  of  the  inferior  parietal  lobult*.* 

Di'iti/ntjMin. — One  lutist  Hrst  determine  how  extensively  the 
muscles  supplied  by  the  thinl  are  ir»volv<Hl. 

If  only  the  levator  pali^ebra*,  tiiere  is  sinijjly  falling  of  the 
lid.  If  the  eyeball  museles  are  involved,  we  gel  thu  following 
ifymptonjH.     They  iu"e: 

Limitation  of  movement  of  the  globe. 

Strabismus  and  scrondary  deviation. 

Erroneous  projection. 

Ponble  vision  or  diplopia,  which  is  either  simple  or  crosscil, 

Paralysis  of  the  iris  or  iridoplegia  and  of  the  cilian*  nuiKcle 
or  cyeloplegia. 

Concentric  limitation  of  tlie  vismd  fU-M. 

All  these  pohjts  must  be  tested,  but  ttje  detailed  knowledge  of 
them  is  best  gaiited  by  consulting  ophtlntlmologicaJ  workin. 

The  extent  of  involvement  of  eye  nniscles  cam  generally  Imi 
sufficiently  t4>sted  by  making  tliu  patient  move  the  iifTe<:rt<'d  eye  in 
various  itirections,  and  by  testing  for  acoommodatiou  and  for  the 
pupillary  reacticm  to  light. 

Pakalyhih  (jk  tiik  litis,  OK  iKiuoi'LKdiA,  and  of  the  ciliary 
muscle — cycloplegia. 

The  motor  (Ibres  of  the  third  nerve  to  the  iris  supply  the 
8|)hincter.  and  when  paralyzed  there  is  dilatation  and  imiuobility 
of  the  pupil,  a  comlition  known  a«  mydriaaix. 

Fibres  from  the  sauio  nucleus  innervate  the  ciliary  muscle,  and 
the  iris  and  this  muscle  are  usually  paralysed  together.  Paraly- 
sis of  tlie  ciliary  muscle  is  calletl  ryi-iupUgia.  In  this  latter  con- 
dition there  is  loss  of  i>ower  of  accommoilation.     Iridoplegia  and 
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cycloplt>giA  are  usually  due  to  local  diseoiwof  the  eye  or  to  the  use 
of  mydriatic  dru^.  Ucc4L8ionally  they  are  obeen'ed  after  diph. 
theria  or  Id  multiple  sclerosis. 

Poroltfsi^  uf  Uttf  UraUif  p*ifpebi'€t,  causing  ptosis^  U  eonietiuies 
«eeii  alune,  but  usually  other  branches  of  the  third  nerve  sure  in- 
volved. 

A  functional  i»alsy  of  the  lids  sometimes  occura  in  anicmio  and 
nervous  people  at  the  time  of  waking.  It  is  a  temi>orury  morn- 
97t(/  or  waking  ptuttis. 

Paralysis  of  the  sympathetic  fibres  of  the  eye  causes  con- 
traction of  the  pu] til  (myo8i8)  from  the  unopposecl  action  of  the 
third  nen*e.  There  is  also  a  nlight  prominence  of  the  eye  and  slight 
ptosis  from  an  involvement  of  the  nerves  that  supply  MUUer's 
muscle.  The  pupil  does  not  dilate  when  the  skin  of  the  cheek  or 
neck  is  irritated.  This  is  a  condition  known  as  loss  of  skin-reflei. 
In  locomotor  atiixia  there  is  often  a  rigidity  of  the  constricting 
fibres  of  the  iris,  while  the  ciUary  muscle  continues  to  act.  Tlie 
pupil  is  then  small  un<l  does  not  resi>ond  to  light,  while  it  does 
respond  to  accommodation.  This  is  known  as  the  ArtftjfJ-Iioheft- 
wtupupii. 

II.  Paralysis  of  the  Foirth  >'KnvK.— This  is  a  rare  alTec- 
tion  and  not  always  ensily  detected.  The  rjiuaes  are  much  the 
same  as  those  of  palsy  of  the  tturd  nerve. 

The  symptoms  are  slight  convergent  strabismus  when  the  eye 
is  Tnove«|  downward  and  diplopia  on  lrK»king  down.  There  is 
defect  ill  the  movements  of  the  eye  downward  and  outwanl. 

Paralysis  of  the  sixth  >ervk  (abducens)  is  the  most  fre- 
ipientof  eye  palsies,  and  occtirs  especially  often  in  syphilis  and  in 
locomotor  ataxia.  It  caused  convergent  strabismus  and  double 
vision. 

III.  pROORKs.sivE  Ophthalmoplegia.— Besides  the  palsies 
already  described,  there  occur  certain  forms  whiclj  have  a  |>ecul- 
iar  origin  and  course.  They  begin  slowly,  as  a  rule,  and  steadily 
progress.  In  some  cases  only  do  they  reach  a  certain  stage  and 
then  remain  chronic.  Tlic  term  "  progressive"  npplit^s  fairly  well 
to  them.  They  often  atTect  the  third,  fourth,  and  sixth  nervt*« 
together.  In  accordance  with  tho  muscles  invatlefl,  these  palsies 
are  called  t^^xtinml,  inUrnaf,  pnttinf,  timi  InUif.  Thus  if  tlHwe 
branches  of  the  third  nerve  supplying  the  iris  ami  ciliary  nnisple 
are  involved  alone,  it  is  ophthrdnmplegia  interna;  if  the  other 
branches  are  involveil,  it  Is  called  ophthalmoplegia  externa. 

X»e/7«i7f on.— Progressive  ophtlmlniuplegiu  is  a  degenerative 
diseAse  of  the  nuclei  of  the  nuftor  nerves  iti  the  eye.  It  is  in  most 
etm&i  tlie  same  disonler  as  of  l)uU>ar  pantlysis  and  protfTBesive 
muscular  atrophy.  It  is  sometimes  called  polio-encephalitis  sa* 
perior. 
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Etiology.^ii  develops  l>etween  the  ages  of  flTteen  and  forty, 
but  may  owur  later.  The  sexes  are  equally  affecte*!.  lajad.  diph- 
theria, trauiuatiHui,  syphilltf,  appear  84unetiitiej!i  to  be  the  eau»e. 
It  may  ouitipliuatt^  luoouiotor  at-ajtiu;  mure  often  it  forms  part  of 
progressive  uiusoular  atrophy. 

The  s!/mj/t(}m.s  are  often  not  noticed  until  the  disease  Is  far 
advaiioi'd.  Tlio  vitiiou  in  not  disordered,  and  there  is  only  a 
gradual  limitation  of  mnbility  of  tlu*  vyebuU.  A  slight  drooping 
of  the  lids,  cauHing  a  f<U»e]iy  look,  ora  nlight  squint,  usually  diver- 
gent, is  coticed.  Then  upon  examination  it  is  found  that  tho 
©ye  cannot  follow  the  (In ger,  except  to  a  slight  extent.  The  iris 
rea<it8  to  accomrnodatiou  and  light  usually.  Double  vision  may 
be  present.  Usually  tho  patient  acouhtoms  himself  to  monocular 
vision.  The  ili.scnw  ljust«  a  long  time,  and  It  may  become  sta- 
tionary. If  complicated  with  progressive  luuscular  atr4^phj', 
however,  the  course  is  relatively  rapid,  death  occurring  from  the 
latter  disease  in  two  or  three  yeiirs. 

Pfithoiof/ictrl  Afnifftmi/.  —  In  all  progrcHsive  ra*es  there  Is  a  de- 
generative atrophy  of  tliti  nucleiLr  ccUh.  In  a  few  rare  coses  no 
legion  iias  t>een  fount),  and  in  a  few  Btationary  cases  the  anatom- 
ical change  is  that  of  neuritis. 

The  trtatmrnt  is  that  for  the  diseaM»  which  U  complicates  or 
the  condition  which  causes  It.  That  is  to  nay,  it  is  the  treatment 
for  Ioc<»iiotor  ataxia,  progre»wiv*»  iiiurHMilar  atropliy,  syphilis,  or 
lejul-ixjisouing.  loilide  of  potassium,  strychnia,  ar&onic,  nitrate 
of  silver,  and  photi|>iioru»  may  be  given.  Electricity  is  of  very 
doubtful  value,  and  only  the  galvanic  rurrent  would  Ih*  indi- 
cated. General  tonic  lueaHtLrt's  and  reiit  to  the  eyes  should  be 
employetl. 

MrSOULAR  A8THK\0P1A  AXD  MtTSCHLAR  IXSUFFIClENCIKfl. 
— This  in  ft  tem»  employe<l  to  Indicate  a  hwk  of  ('(|uilibriuni  of  the 
muscles  of  the  eye.  as  a  result  of  which  the  visual  jlxcs  ciinnot  be 
kept  iwirallel  without  an  effort.  This  effort  is  often  unconscious, 
and  shows  itst'lr  t>idy  by  a  ready  tiring  of  the  eye  *in  atluuifitiug 
to  read,  or  by  the  production  of  hcadiichcs  i\A\d  cerebral  iwiries- 
t]jesiH\ 

Examination  of  the  eye  by  means  of  prisms  reveals  the  spe- 
cial chanicter  of  the  tnmble. 

When  the  eye  muscles  act  nonually  the  condition  U  called 
one  of  orthojthon'a. 

When  some  of  the  nniscles  are  weak  it  is  oalIe<]  heierophoria. 
There  are  various  forms  of  heterophoria,  viz. :  esophoria,  a  tend- 
ing of  tho  viHunI  lines  inward,  from  weakness  of  the  ejcteruE;  ei- 
ophoria,  a  tending  of  visual  line*  outward;  hyperphoria,  a  tend- 
ing at  visual  line  of  one  eye  above  its  fellow. 

TJie  condition  it  tested  in  various  ways.    The  simplest  is  thla: 
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Refractive  errors  having  been  eorrectod,  a  series  of  prisins  is  placed 
over  the  eye  at  first  witli  tlie  Imu*o  inward  while  the  patient 
looks  at  a  oancUe  twenty  leet  ditttiint.  The  priKins  are  increased 
ill  Ktren^th  until  the  patient  ean  no  lon^r  coalesce  the  images. 
The  degree  of  prism  is  noted,  and  this  indicates  the  strength  of  ab- 
duction or  of  the  exterui. 

The  same  process  is  gonethruagh  with  for  the  Intemi,  the  base 
of  the  pri^m  being  out. 

Theextemi  should  overcome  a  prism  of  abont  S%  tlie  intern! 
one  of  23^  to  25  or  more.  There  are  great  individual  variations. 
and  there  it*  alHo  considerable  variation  in  individuals. 

The  above  tests  measure  the  amount  of  abduction  and  adduc- 
tion. 

To  test  the  presence  of  heterophorio,  the  writer  uses  the  Mad- 
doi  double  prism  hf Id  in  a  frame.  The  line  where  the  busen  of 
t)ie  two  prisinfl  unite  is  brought  directly  over  one  eye.  and  is  held 
there  in  a  perfectly  horizontal  position  while  the  patient  looks 
at  a  candle  twenty  feet  away.  A  red  glass  is  ut  the  same  time 
held  over  the  other  eye.  With  the  eye  eovereil  by  the  double 
prism  the  patient  sees  double,  one  flame  being  above  the  other, 
with  the  other  eye  he  sees  a  red  tlame  lying  just  I»etween  the  two 
white  ones.  If  the  re<l  tlame  Is  directly  in  a  vertical  line,  there 
is  orthophoria,  but  if  it  lies  to  one  side  or  the  other,  there  is  ex- 
ophoria  or  esophoria  acconling  n.s  the  red  flame  wa.*  on  the  oppo- 
site side  to  the  eye  covered  with  red  glass  or  on  the  same  8ide. 
If  heterophoria  is  found,  prisms  are  placed  over  the  eye  until  the 
three  lights  are  in  a  vertical  line.  The  numl>er  of  the  prism  re- 
quired to  correct  the  heterophoria  indicates  its  extent  in  degrees. 

By  changing  the  doulile  pri.Hm  so  that  its  cfuumon  base  line  is 
verticAl,  the  te«t  for  hy|»erphoria  can  be  made.* 

Mrtsculnr  asthtnopta  is  said  to  cause  a  <Usturbaneeof  vision, 
vertigo,  migraine,  cerebral  parsptithesia,  and  pains  in  the  head, 
more  particularly  in  the  occipital  and  cervical  region.  It  is  l>e- 
lieved  to  be  a  fio^ible  factor  in  pro<lucing  choreic  twitchings 
in  the  face.  In  neurasthenic  persons  it  may  cause  a  wider  range 
of  nervous  symptonij*.  It  is  said  to  l>e  an  essential  factor  in  caus- 
ing epilepsy,  chorea,  and  hysteria.  The  author  cannot  accept 
this  latter  view,  and  believes  that  the  imi>ortance  of  muscular 
asthenopia  in  causing  general  ner%'ou8  symptoms  is  not  great. 
Much  of  it,  if  n<ft  all,  may  be  relieve<l  by  correcting  refractive 
errors  and  by  helping  the  general  health  of  the  patient. 

The  treatment  of  it,  after  idl  myopia,  or  hyi>ernietropia,  or 
astigmatism,  if  present,  is  relieved,  consists  In  the  systematic  use 
of  prisms  for  training  the  muscles,  the  wearing  of  proper  glasses, 

♦More  Hftbrirate  ami  »-xBct  niKhotls  liav«  beeu  UvrbRHl  by  l)r.  Steveiw  and  are 
employed  by  ouuiy  opbUialmolo^fatU. 
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and  gmduated  or  complete  tenotomies  acoonIiu(^  to  the  methud 
of  Stevens. 

Spasmodic  Disrabrs  of  thk  OcrLAR  Muscles. 

These  are-  (1)  Conjuj^ate  de  via  lion  from  spHxm;  (2)  irregular 
and  aasooiated  sposiiiH  from  oouvulsivt?  and  irritative  brain  di^t- 
order;  (8)  nystagmus. 

EtioUiyy.SpaA-modic  conjugate  deviation  occurs  from  an  Irri- 
tating letfion  of  tiie  ocular  nuclei  or  of  tbe  brain  in  iu  oi.>rti(^l 
motor  are^LH  and  tra(.'t8. 

Irregular  MpfLHiiKxtic  movements  occur  in  ineningitift,  bydro- 
eophaluN,  and  in  lehionn  involving  ttietieMifoircularcanalK.  Pecul- 
iar associated  hi>a«m»  o<«'ur  in  hysterical  attac^kx. 

VariouH  h[Husiiio4lic*  niovomentK  and  contnu!tinnA  of  individual 
eye  nmscleH  octcur  from  ocuhu*  disease,  errors  of  refraction,  mus- 
cular weaknesN  aiul  paralyKls  of  certain  eyo  miiKcIes. 

Wiythtnirnl  Nprtttm  or  nysUigmus  CK-curs  aMtlie  i-ei^ult  of  hered- 
itary viHual  weaknesses  and  refractive  errors  of  various  kindH,  In 
albinoes,  and  in  chronic  bydnwephalus.  It  is  found  usually  fn 
neurotic  cases  associated  with  tn-ular  defects,  in  epilei)sy,  chorea, 
hysteria,  neurasthonia,  am!  insanity.  It  occurs  iu  certain  degen- 
erative nervous  disorders  such  a^  disseminated  sclerosis,  heredi- 
tary ataxia,  tumors,  oupocially  «»f  the  cfrebolium,  and  other  focal 
lesionn.  and  in  meningitiH.  It  occurs  in  miners,  and  is  called 
miners''  nystagnms.  It  may  be  a  reflex  symptom  from  a  remote 
irritation. 

In  nystagmus  the  oscillaiinn  of  the  eyeballs  is  usually  lateral. 
It  may  1>e  brought  out  when  slight  in  degree  by  cAUtiing  the  pa- 
tient to  hx>k  Hteadily  (o  one  side. 

Vertical  and  a  kind  (^f  rotating  nvKtagnins  stunetimos  occur, 
and  are  due  to  much  the  wmie  rauscs  a.s  th(»»e  of  lateral  nystag- 
mus. 

fi/j(i4im  of  tht  letxUtrr  palpfbi'tr  Is  sometimes  seen,  and  Is  usually 
tonic. 

DISEASES  OF  THK   FIFTH   CRANIAL  NKRVE-TME 

TRItiEMKXUS. 

The  common  affections  of  this  ner\'e  are  headache,  ndgralne, 
tic  douloureux,  and  variou!'  nenralgins.  The  rarer  diseases  are 
anrt'sthesia,  reflex  couuli  and  uhthma,  masticotory  iMinilysis,  tris- 
nnis,  iroiihio  and  secrt'torj*  and  vasomotor  disorders. 

Many  of  the  disonlers  referred  to  the  fifth  nerve  art?  in  reality 
only  symptoms  of  some  genend  neurosis,  constitutional  disturb- 
ance, or  of  some  remote  local  disease.  As  a  matter  of  conven- 
iejjoe,  haH'over^  they  may  be  treatwl  hero. 
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Etiologi/.—HeiulfUihe  is  the  meet  common  of  nervous  Byinp- 
tomp.  Ten  to  fifteen  per  cent  of  hcIioo]  rhildren.  twenty-flve  per 
Ofnf  of  nion»  and  over  tlfty  jkt  cent  of  women  are  subject  to  it 
more  or  leH». 

The  lieudaohe  a^es  are  from  ten  to  twenty-flve  and  thirty-flve 
to  forty-flvet  uioKt  cases  occur  bflwp<»rt  the  a^'ex  of  eight  and 
twenty-flve,  eKpeoiJilly  in  females.  Tlie  number  of  headiichetf  in- 
creases griuUmlly  from  Ihe  period  flvo  to  ten  years  up  to  tho 
perioil  ttfteeti  to  twenty,  then  falls  till  the  thirty-fifth  year,  and 
risen  n4fa)n  till  about  tho  m^  of  forty.  Karly  ehildht^otl  and  de- 
clining a+;e  are  practically  exempt  from  cliroaic  functional  heud- 
aehof.  Women  sufTer  from  it  nioit*  th.*in  men  ifi  the  pro|»orrion  of 
about  three  tij  one.  It  is  more  fre<|uent  in  city  poimlations  mul 
amonjuT  the  wejilthier  ela-sses.  Ileatlaches  are  more  common  In 
tlie  hprin^  and  fall  and  intemperate  chnmt«s.  Heiulaohes  may 
hv  classed,  in  accordance  with  tljcir  causes,  as  follows: 

1.  Hn'mic  causes,  in  which  irnpoverisht»d  or  disordered  blo<xl 
is  brought  to  the  brain,  as  in  [«)  atia'iuia  and  congestion:  (ft) 
diathetic  stattsu:  ^uut,  rheumatism,  diabetes,  urtemia:  (c)  lufeo- 
tlons-  nialnrta.  fevers. 

2.  Toxic  causes:  lead,  alcohol,  tobacco,  etc. 

8.  Neuropathic  states:  epilepsy,  neurasthenia,  hysteria,  neu- 
ritia 

4.  Keflex  oAuaes  ocular,  naso-pharyngeal,  auditory,  dyspeptic, 
sexufd. 

5  Urjjanic  disease,  including  arterio-sclerosis,  syphilis,  tumors. 
meniugitis.  and  dlseai^^H  of  the  cranial  bones.  Tho  aniemic.  dys- 
peptic ocular,  and  neurasthenic  are  the  common  forms  of  chronio 
and  recurrent  headache. 

(S/zm/^fowflfiWof/jy.  — Headaches  may  be  classed  in  accordance 
with  their  location  and  tho  character  of  the  pain.  Wo  have  ac- 
cordingly: 1.  frtmtnl  lieadiwhea;  2.  occipital  headaches.  3.  parie- 
tal and  temporal  headaoht«s.  4,  vertical  headaches ,  5,  diffuse 
heailaches  and  vuriouN  combinations  of  the  alxtve. 

The  most  commotj  forui  of  headache  is  the  frontal,  next  the 
fronto-occipital  or  dilTuse,  next  the  Vfrtical,  and  then  the  occip- 
ital. 

The  kind  of  pain  difl"ers  with  dilTerent  persons  and  ^vith  differ- 
ent causes.  We  have:  1,  pulsjiting,  throbbing  headache,  2,  dull, 
heavy  headache;  3,  constrictive,  squeezing,  pressuig  headache;  4, 
hot.  burning,  sore  sensations;  5,  sharp,  boring  pains. 

The  Orst  form  characteriws  lieadaches  with  vasomotor  dis- 
turbances, and  usually  indicat.es  migraine. 

The  second  is  oi  a  toxic  or  dyspeptic  ty|>e. 

The  tlnrd  is  found  in  the  neurt»tic  and  neurastbenio. 

The  fourth  in  rheuumtjc  and  anurmic  cases. 


The  fifth  in  hyst^ricoi,  neurotic,  and  epileptic  cases. 

The  accompanying  dia^raui  shows  some  of  the  relations  of 
locaUzed  pain  to  the  cause.  A  lar^e  experienc«>  both  in  my  own 
practice  and  in  that  of  othere  shows  it  to  be  approximately  cor- 
rect. 

Headaches  may  continue  for  a  day  or  may  last  for  weeks  and 
niontli^.  Some  persons  have  headaches  only  when  conKti[iated  or 
biliooa.  or  when  they  have  an  attack  of  indigestion.  Others  suffer 
from  a  little  pain  ne^irly  all  the  time,  exacerbations  ot^curring  at 
various  periods.  Ne^ra^thenic  and  ocular  headaches  are  gener- 
ally of  this  tyi>e.  When  headaches  are  persisrent,  examination 
hhould  be  matle  of  the  eyes,  of  the  noAe  and  8inu»e«;  the  patient 
should  be  questioned  a^  to  syphilis,  the  continuous  use  of  tobacco, 
and  chronic  dyspejisia.    The  po»wibility  of  brain  tumor,  of  pachy- 
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meningitis  from  blows,  or  sunstroke  or  chronic  alcoholism  should 
be  consider*Hl. 

The  persistent  headaches  not  relieved  by  ortUnary  treatment 
are  due  to  eye  trouble,  ana'mia.  neurasthenia  or  spinal  irritation, 
syphilis  or  pachy 'meningitis.  Eye  strain  may  cause  true  niigraine 
or  onlinary  headache.  Eye-strain  hea^iache  is  usually  sAociated 
witJi  some  weakness  of  eyesight  and  pains  and  discomfort  about 
the  globe,  besides  severer  pain&at  times  in  the  brow  or  occiput. 
Tbe  cause  of  the  eye  strain  is  u^utUly  astigmatism  and  bx'perme- 
tropia.  Occasionally  it  is  due  to  weaknesjs  or  lack  nf  balance  of 
the  eye  muscles. 

Ss/mpUim-s  Assnt-iittfd  with  Headnrhe. — The  symptoms  often- 
est  associate  with  chronic  and  recurrent  headaches  are  vertigo, 
somnolence,  seiisatifni;*  of  heat  and  pressure  (cerebral  parwsthe- 
tam),  aiid  luiosea.  Vertigo  goes  ofteuest  with  headaches  of  dj's- 
peptic  origin :  some  of  the  so-cailed  bilious  headaches  of  early 
hfe  develop  later  into  attAcks  of  vertigo;  this  symptom  often 
ooimrs  with  frontal  headaches.  Somnolence  occurs  oftenest  with 
ana*mic  and  malarial  headaches :  it  may  develop  aLso  with  syph- 
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Ilitlo  heu<1  paiii^.  NHUBca  1  have  found  oft«neat  wttU  oiscipltal 
headm'hes. 

Pttt/tnlofft/.—Hewltichet  are  to  be  diotiiigriiisbed  from  neural- 
gias aud  from  a  special  aiid  common  form  of  liood  pain  known  as 
migraJnp. 

Headaches  are  diffused  pains  cnuned,  as  a  rule,  by  irritations 
lotMited  in  or  referretl  to  thy  ppripheral  ends  of  the  flfth  nerve. 
Their  Neat  is  usually  within  the  skull. 

Neuralgrias,  on  the  other  hand,  are  causetl  by  irritations  uf  the 
tninks  of  these  nerves.  The  [hiIus  are  local  and  ooniined  to  the 
single  I)ranrhe8  of  the  nerve. 

Migraine  is  a  periodical  neurosis  in  wliicli  tliere  is  a  disrhance 
of  nerve  force,  not  only  alTecting  the  triyenduu.s,  but  often  other 
cranial  nerves  as  well  as  sympathetic  lll>res. 

it  is  a  (^nend  disease  of  which  the  lieadache  is  only  one  symp- 
tom. 

The  nerves  of  the  dura  mater  are  tliose  inotrt  involved.  Head- 
aohe.s,  when  oc^-ipital,  involve  the  sensory  fibres  of  the  va^us  and 
the  U[fper  four  eerviroil  nerves. 

There*  is  no  anatomical  chanRe  in  the  nerves  except  in  orii^anio 
heailaches.  But  in  nmny  cases  the  membranes  of  the  brain  and 
their  sensory  nervex  ure  ronf^estwl  or  an«*»mic. 

y>*Vff//i'W^.  — No  t:ym|itoui  re(|uires  more  careful  investi^ration 
as  to  its  cause  than  timt  of  lieadache.  The  diagnosis  i^  always  to 
be  made,  not  of  thiH  tsyuiptctm,  but  of  its  cause.  Most  of  the  fore- 
going descrlptjoii  acfitrdintdy  refers  to  etiology. 

It  ih  iniportiiiit,  however,  to  deride  wbetlier  the  case  is  one  of 
miifrainc,  or  iieural^^in,  t>r  of  lieadache. 

>lea(bu*he  is  usually  diirut>e  and  bilateral.  It  is  more  or  less 
perxiHtent.  Mitc>*Hine  ctmieH  on  ]>aro:[ysmally,  lasts  a  Bhort  time, 
and  then  leaves  the  imtieat  feeling  perfectly  well  or  even  better 
than  ever.  Mij^raine  is  often  accompanied  with  nausea,  flashes 
of  light,  Htrou):;  pulsatinuH  of  the  tiead,  vertigo,  pallor  or,  nmre 
rarely,  congestion  of  the  face.  Neuralgic  j>ains  are  8har|>  and 
shooting,  they  run  along  the  tract  of  the  nerve,  and  oft^^n  are 
associated  with  suffusion  of  the  eye  and  cedema.  Tender  points 
are  felt. 

Treatment.— The-  constitutional  treatment  is  baswl  ujKm  the 
otiolog>'.  Regulation  of  diet  anil  digestion,  securing  a  regular 
movement  of  the  l>owels.  attention  to  ocular  trouble?,  abstention 
from  tobacco  aiul  alcohol  and  overwork  are  the  important  points 
requiring  attentioFi. 

The Myniptoiiiatic  treatment  cnnBiflts  In  giving  antlpyrine,  antl- 
febrin,  phenaoi^iii,  Kalicylate  of  soda,  CAffeine,  muriate  of  ammo- 
nia, and  souiethiii'smorphinpor  coileia,  and  bromide  of  ammonia, 

Antipyriueciui  be  given  iu  doses  of  gr.  v,  every  twenty  minutes 
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till  three  or  four  doum  arc  taken.  Plienocctin  often  neoiU  to  be 
l^veu  ill  lurgf  diMtea  of  ten  or  even  twenty  grains.  Autifebrln  ib 
lees  truHtworthy  and  must  lio  jb^ven  in  small  close**,  KxilI^iii  is 
not  a  very  i^ooii  or  t^fe  reiiieOy.  It  may  l>e  tried  iu  do£e»  uf  gr. 
Uj.  lo  ur.  V.  Muriate  of  ummoiiia  is  an  excellent  remedy  given  in 
very  larjt^e  doHe»,  Sss.  toli.,  well  diluted.  Menthol  iu  il(Kse«  of 
gr.  V,  to  gr.  X.  in  hot  water  sometimes  stops  headaelies.  In  head- 
aches from  auA'mia,  caffeine  and  ammonium  muriate  are  best.  In 
heodAebe  from  nervous  exhaustion,  simiUir  Htiuiulatiu}^;  anodynes 
are  usually  moKt  efllcaeiouH.  Combinations  uf  caflTein  eitrate  and 
salicylate  of  so<la  or  l>enxoateof  sotlaare  often  bettor  than  thersin- 
gle  drug.  Caffeine  in  any  ca»e  mutit  be  griven  in  Lar^tT  dosen  than 
is  ordinarily  done,  i.e.,  pr.  iv.  or  v.  lx>cal  applicjitions  of  a 
iwenly-per-eent  solution  of  menthol,  the  ioe-l»a(^,  cloths  wrunjj 
out  in  hot  water,  or  a  piece  of  sheet  lint  s««ike«i  in  chloroform 
liniment  two  partnand  tincture  of  aconite  one  [wirt  ore  eflteaeious 
measureis.  A  eathartic,  rent  iu  a  darkened  room,  liii^ht  diet — all 
these  are  measures  which  miuiy  ]iatienis  themselves  leoni  to 
adopt. 

Finally,  in  headaches  from  orjranie  disease  wc  have  often  to 
resort  U)  iodide  of  potassium,  mercury,  and  the  use  of  some  prep- 
aration of  opium. 

As  will  be  seen,  each  ca«eof  headache  requires  special  treat- 
ment and  a  certain  amount  of  experimentation  in  order  to  learn 
the  idiosyncnuty  of  the  patient. 

MiORAIN'K,  SU'K-HKADArHK,  Hkmicran'I  A.— MijCTaine  is  a 
constitutional  neurwis  chanu'teri^ed  by  iwriodical  attacks  of  pain 
chietly  in  the  course  of  the  fifth  nerve.  The  jiain  in  often  asso- 
ciate<l  with  nausea  or  vomiting,  mental  depression,  vasomotor 
disturbances  Kuch  im  Hushing  or  pallor  of  the  face,  by  (la^beti  of 
light,  vertigo.  ttnnitUE>  aurium,  and  in  rare  cuHeu  by  [Hirtiul  i>and- 
3r»i»  of  one  oculo-motor  nerve. 

It  will  tlius  be  seen  that  migraine  is  more  than  ordinary  head- 
ache and  unlike  an  ordinary'  neunUgia. 

ifc'//o/yf/y.— The  disclose  is  very  common  iu  civilized  countries 
and  is  frequent  in  America.  It  oc«*ur>(  oftenest  in  women  in  the 
proportion  of  about  three  to  one,  nnti  it  begins  in  most  ca.ses  at 
or  a  Uttle  before  the  ago  of  puberty.  It  may  begin  a«  early  as 
the  fifth  or  even  the  8econd  ycjir.  It  occurs  in  neurotic  families, 
and  there  is  very  often  a  history  of  direct  inheritance.  Other 
neuralgia  troubles,  epilepsy,  and  gout  may  kw  found  in  the  family 
history. 

The  attaclu  occur  oftenest  in  the  winter  in  oar  climate. 

The  caseo  that  liegin  in  childlioo<l  and  early  life  are  some- 
times started  by  overwork  at  school,  but  usually  no  especial  cause 
cao  be  found.    When  they  begin  after  maturity,  a  history  of 


■ 


4 


1S6 


DISEASl!:8  OF  THE  NEKVOtS  SYSTEM. 


I 


excesses  in  work,  injury,  shock,  or  exhausting  disease  is  found. 
Migruinoiis  patientM  usually  have  Home  refractive  disorder  of  the 
eye  or  a  weakness  of  eye  luuseles,  and  this  condition  is  one  factor 
in  bringing  on  or  kee])ing  tip  the  hea^lachex. 

Si/mptoms.—Thi:  patient  for  tieverul  days  may  feel  a  sense  of 
njniaise  Jind  dppreNsioii;  usually,  however,  the  prfHlromal  ntatce 
Iftiiti*  only  a  few  hours  or  a  day.  The  attack  often  coiues  on  in 
the  morniitt;  and  jjnuliially  increw*es  in  frequency  until  the  vic- 
tim has  to  give  up  work  and  lie  down.  The  pain  starts  in  one 
side  of  the  head,  usually  in  the  forehead,  but  often  in  the  occiput. 
It  increases  and  finally  may  involve  the  whole  head.  The 
piiin  is  of  a  tense,  Ihrobbiuj;.  blindiiifj;  chararter.  increased  by 
jars,  light,  and  noisef*.  It  is  accoiiiimniinl  by  (iinuiess  of  vision, 
often  by  lluwhes  of  li^jht  or  dark  or  li^ht  siwtH  variously  colored 
floiitinp  before  the eycH.  Restriction  of  the  visual  Held,  sometimes 
in  the  form  of  hemianopsia,  may  occur.  Vertijfo,  tinnitus  aurium, 
confusion  of  iden.s.  feelinp  of  stupor,  disturbances  of  memory,  are 
not  uut'ttmnion;  nausea  and  even  vomitiiitj:aru  the  rule.  The  vom- 
ited matter  is  at  Hrst  ehieOy  mucus,  but  it  may  later  fe'et  yellow 
and  bitter  from  the  presence  of  bile.  Hence  the  term  "bilious 
ln*adache/*  which  is  an  improper  one.  because  the  bile  is  only  the 
result  of  retrostaltic  action  from  the  vondtini^.  Mif^raine  is  not 
the  result  of  goijtric  or  Hver  disorder. 

The  patient's  face  usually  is  pale  and  gives  the  evidence  of 
acute  suffering.  The  flushed  face  Is  very  rare  the  iIistin(?tion 
between  angiospastic  or  pnllid  nngraine  and  angio|>aralytic  or 
congestive  migraine  is  not  of  clinical  value. 

The  pulse  is  small  and  hard  and  may  be  lessened  in  rapidity. 

The  temperature  often  rises  in  children. 

The  attack  lasts  from  six  to  twelve  or  twenty-four  hours,  ocea- 
sionally  even  two  or  three  days.  As  the  intensity  of  the  f)ani  les- 
sens the  patient  sinks  to  sleep,  and  awakens  next  morning  feeling 
refreshed  and  better  than  before  the  attack. 

The  attacks  occur  at  varying  periods,  fortnightly  or  monthly, 
and  even  weekly.  In  women  they  often  occur  during  men- 
struation. Some  women  ar<^  entirely  free  from  them  during  preg- 
nancy. At  about  the  tinx?  of  the  menopause  in  women,  and  at 
about  the  same  time  of  life  in  men.  the  disease  les-sens  in  sever- 
ity and  a«  a  rule  disappears.  Home  form  of  neuralgia  or  some 
neurosis  in  rore  cases  takes  its  place. 

Complicathif)  Sf/inptotns.—Vartia.\  ocnlo-motor  paralysis,  tem- 
porary aphasia,  slight  hemiplegia,  hemi-numbness,  ]>eculiar  odors 
or  tastes,  convulsivf)  movements  of  the  body,  almost  resembling 
epileptic  attacks,  occur. 

Cnses  presenting  these  symptoms  an^  rare.     When  they  occur 

Jtt  one  oiuie,  howev<*r,  they  always  occur  vu  eayc\i  t<i.\.x&cV;.  v]L\\\«a»  v\. 

is  utodWed  by  treatment. 
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Vtcariotis  Attarfcs. — Migraine  Ls  stmietimes  «i880citttc<l  with  epi- 
lepsy, locomotor  ataxia,  ur  insanity;  that  i»  to  say,  persons  in 
6Afly  lire  havD  had  miyraine  antl  later  developed  the  diseases 
nieutioued.  The  relation  betnreen  these  diseases,  however,  is  Dot 
eo  close  as  some  writers  would  lead  us  to  infer.  The  atta<^k  of 
jui^^aine  t*an  be  sometimes  replaced  by  an  attack  of  gout,  or 
visual  ilisoniers,  or  other  sensory  symptoms,  or  even  by  an  oculo- 
uiotor  paralysis.  Sometimes,  instead  of  a  fully  develoi>etI  attack 
the  patient  has  a  sense  of  mental  ilepression,  with  confusion  of 
ideas.  Cases  have  t>een  reported  iu  which  acute  mania  took  the 
place  of  the  hejidache. 

TV/'f*-— Writers  have  described  the  augioporalytic  and  angio- 
spajstic  tj-pes;  also  the  typical,  subtyi)ical,  and  supratypiral ;  and 
finally  the  ordinarj*  type  and  the  ophthalmic  type.  Practically 
we  find  two  classes: 

(1)  The  t}*{)ical,  associated  with  visual  disorders  and  having 
most  of  the  symptoms  described  alrove. 

(3)  The  u'regular  or  mixetl  typ*Mn  which  with  many  symptoms 
of  ordinary  niippritine  there  is  a  history  of  rheumatic  influences, 
and  often  of  antemia  or  dyspepsia.  These  are  cases  of  a  true  mi- 
grainous affection  couiplicated  with  some  fona  of  syiuptomatio 
headache,  such  as  has  been  already  described.  The  mixed  or  Ir- 
re^lar  migraines  are  important  to  recognize,  for  they  call  for 
special  treatment.  They  occur  almost  altogether  in  women-,  the 
attaeks  are  often  associated  with  weather  changes  and  may  be  of  a 
neuralgic  character.  Many  women  have  their  sick- head ach<»s  and 
their  neuralgic  headaches,  so  called,  and  have  to  distinguish  l>e- 
tween  them.  In  mixe<l  attacks  the  face  is  usually  also  |ULle,  the 
eyesare  not  suffused,  nor  is  there  any  Wsual  or  aural  disturbance, 
as  in  migraine.  Sometimes  the  pain  remains  in  the  occipital  nerves, 
and  1  have  met  with  one  patient  who  localizes  her  pain  there  en- 
tirely, and  who  always  vomits  during  the  attack. 

J^atfiolofft/.—Tlm  M»at  of  the  disease  is  chiefly  in  the  intracra- 
nial branches  of  the  fifth  ner^'e  and  of  the  pneumogastric ;  the 
upper  cervical  nerves,  however,  are  often  Involved.  There  are 
no  morbid  anatomical  changes  known. 

The  most  plausible  theory  of  the  disease  in  that  it  is  a  fulgurat- 
ing neurosis,  in  which  there  are  periodical  discharges  of  nerve 
force,  or  nerve  storms.  The  seat  of  the  discharge  is  perhaps 
in  the  cerebral  cortex,  but  more  likely  in  the  primary  sensory 
centres,  i.e.,  the  root  ganglia  of  the  fifth  and  vagus  nerves.  The 
disease  is  certainly  not  in  the  sympathetic  system^  as  was  once 
taught. 

i>(a^K)*w.— The  diagnosis  is  ba«ed  apon  the  hereditary  his- 
tory, the  i^eriodicity  and  seat  of  the  attacks,  the  nausea,  the  com- 
pllcatiog  visiml  and  other  sensory  symptoms.    It  should  not  be 
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forgottvii  tliiU  tlu*  »ijLiiiC'  patient  uuiy  huvo  iiiigraiue  ami  irther 
utHiruIgiii.<,  or  itiuy  Imvi*  alsf>  nii  orfj^aiiir*  brain  or  renal  iliHenst'. 

7*rcatment.~-Prop/tfjtau-tit.—CU\\dtvn  of  familifH  in  which  this 
neuroHiH  exists  HhotiUl  bo  ourt^ftilly  watoheU  diirin^'  tlui  ages  l>e- 
tween  five  and  twenty.  Tho  eyes  and  nose  should  \>v  examined. 
They  should  not  be  subject wl  Ioexcetl^^ve  mental  or  visual  Ktraiu, 
and  if  ftttfteks  develop  theyishould  be  promptly  treat«l.  The  appli- 
cation of  gla-sses  tthould  bo  considered,  l>ut  not  ha^itlly  adupteU. 

As  regardB  comttiUitioual  treatment,  the  best  measures  for  cur- 
ing a  r^Me  of  migraine  coDsist  in  correcting  any  visual  f>r  na^ial 
defect,  Huch  diet  and  exerci^  as  secure  tone  to  the  nerves,  and 
the  continnouH  um;  internally  of  bromide  of  potiLb>^ium,  nitrogly- 
oerin,  eunniLbis  indien.  or  arsenic. 

Of  the  above  drugs,  OAnnal)is  indica,  either  with  or  without 
ansenic.  im  the  most  trustworthy,  while  the  bromides  are  the 
leiutt.  TIte  hemp  hIiouUI  be  given  in  large  do^eH  mid  for  a  long 
time,  gr.  jt  to  gr.  i.  ter  in  die.  Much  KtretM  in  luid  by  Home  upon 
ocular  mu.<tf*nlar  insufliciencies.  and  I  believe  that  nucli  coudi- 
tioub  should  be  remedied,  but  place  little  coufidcnco  hi  them 
alone.  On  the  other  liand,  the  correction  of  ttniall  or  large  de- 
grees of  afititrmatitim  and  liypernK'tropia  ^MMtlutlme»  produce* 
HUrpriwingly  gtxMi  re**ults.  The  rop'trted  mronf  nutnerous  canes 
of  migraine  by  troutnient  of  nuHul  hyiit'rtropidetfi  and  eaturrh 
sliould  not  excite  too  mueti  eontident'e  in  such  meuMires.  In  fact, 
since  migraine  is  a  conKtitutiunal  ueurll^if4,  one  cannot  expect 
pennanent  rt*ult»  frtmi  removing  rellex  irritants  alone.  The 
daily  ut>e  of  a  i^trong  u'ldvauic  current  four  to  eight  milliamperes 
(eight  to  ten  cells)  for  ten  minuter  is  useful. 

For  t/ie  relief  of  ihb  nttavk  tJie  folUtwing  tlrugs  may  bo  given; 
Salicylate  of  soda,  gr.  xx. :  calTeiue,  gr.  ij.  t-*)  v.,  with  benzoate  of 
soilu.  gr.  X. .  autipyrine.  gr.  v.  tp  {  h. :  phenncetin,  gr.  x.  to  xv.  or 
more;  powdered  ginirana,  gr.  xx. ;  menthol,  gr.  v.  to  x.  in  hot 
water,  muriate  of  annnonia,  gr.  xxx.  to  :  i. ;  bromide  of  pota>wium, 
gr.  IX.  Autipyrine  an;!  phonacetin  are  the  most  certain  of  the 
above  drug**,  but  they  lose  their  effect  after  a  time,  as  do  almost 
all  the  other  drugs,  and  lliially  patients  give  up  treatment  or 
resort  to  codeia  or  morphine.  Chloral  tuid  a  liot  foot-l)atli  break 
ui>  attacks  sometimes. 

Locally  galvanic  currenta  are  somotimofl  helpful,  and  so  are 
static  sparks.  Hot  applications  and  pencilling  with  menthol  give 
relief  to  some.     Quiet  and  rest  art*  K[n)ntaneously  ro«<irtcd  to. 

Nkdraloias  ok  thk  TuioKMiMitt.— The  trigeminal  uerve  la 
subject  to  two  ty|>e8  of  neuralgiik,  viz. : 

1.  The  symptomatic  form. 

3.  Tic  douloureux. 

1.  The  aymptomatic  neuralffifut  ore  by  far  the  most  frequent. 
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They  are  callptl  aui»ra-orbitttl,  infra-orbital  or  »upra-maxil]ary. 
inrnt-iiniAillary  or  dental,  and  mixed  forms.  The  luottt  eomiuon 
type  i»  the  Htipra-urhital;  nuxt,  the  luiied  form. 

AViW'jf///.— The  feiuiile  sex  is  oft<^nest  affected;  most  cases  are 
seen  in  the  tlrst  half  of  life;  most  attacks  occur  in  the  winter  and 
(ipring.  The  left  side  J8  oflener  affected.  The  second  and  third 
bmnchos  of  the  fifth  nerve  are  most  susceptible  to  riieumatic  in* 
flueuces,  the  first  branch  to  malarial  and  septic  fwisous.  Dental 
Uisordej^  naturally  are  frc<iueni  factors  in  neuralgia  of  the  st:c- 
ond  and  third  branches.  Aniemia,  ex|M>aure,  ehild-bearlag,  aud 
other  depressing  inllu- 
eucos  are  faetoni  in  caus- 
ini^  thesi^  neuralfna>;.  i.)c- 
ulur  and  nasal  disease 
Ujay  cauM?  [uiin  in  the  su- 
pra-orbital nerve.  Gout, 
draljetes,  syphilis,  iiinla- 
ria,  hysteria,  epilepsy, 
trauma,  rheumatism,  all 
may  be  factors  in  musing 
trigeminal  neuralgias. 

SympUjtns. — The  pains 
of  triKeminal  neuralgia 
are  sharp  and  intense, 
with  exacerbations  and 
remissions.  Tlie  pain  of- 
ten lastft  for  days  with- 
out entirely  coasint;;.  It 
then  jcoes  away  aud  may 
not  return  for  a  long 
time.  The  characteristic 
of  neuralgia  is  that  it 
stays  till  its  cause  is  re- 
moved,  lu  supra-orbital 
ueuralKia   there  is  some- 


Fio.  00.— Snoiriiro  tbe  DraruBmoK  or  mi 
Skkhohy  Nkrves  or  thk  Fack.  A  //.  ///,  Flret, 
M^-ond,  and  thin]  hrancht<si  of  L}i«  Hflh.  Ttui 
shudctl  port  Is  «i|»plie«l  hy  tbo  cervfcal  uerra; 
2  C.  a,  br.,  aecoDil  ctrvinal  anteri<>r  brancli; 
'iC.p.  tir..  ivHxiiitl  wrviiittl  jKtKtfrlnr  bmncli. 
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times  j^rear  aulema  o(  the  lids  and  the  i>arts  about,  toj^tlier  with 
suffusion  of  the  eyes.  There  an*  tender  points  over  the  course 
of  tlie  nerves.  The  eomnion  points  in  supra-orbital  neuralgia 
are  supra-orbital,  pal[>ebra],  ikud  nasal;  in  infra-orbital  neural- 
gia, nasal,  malar,  and  gingival;  in  infra-nuixillary  neuralgia, 
inferior  dental  and  teuiporal.  In  the  mixe<l  forms  we  find 
various  combinations  of  the  above.  There  is  often  also  a  tender 
IM>int  over  the  iMirielal  eminence  and  vertex. 

The  pain  may  ratliate  to  the  ear  or  occiput  or  it  may  be  located 
in  the  orbit.     Dental  irritation  may  also  c^iuse  ou  otalgia  or  a 
neuralgia  in  the  upfter  branches  of  the  tlfth. 
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There  U  s<jinetiiittw  a  ililiitatioii  of  the  pupil,  and  iu  severe 
L*-a»e8  a  rcllex  fuoiul  hpu«ui  iKX'tirn. 

Tiv  Itfjuiountw  iJ*rtjsofMi!f/ia,  Foth^rgilVs  Nvtiralgia,  EpUep- 
ti/orm  NfUrriliJia).—'VlQ  iluuloureux  in  u.  Hpechil  form  of  tritfem- 
innl  nenral^ia,  unusually  Hevt^rotn  itM  KyinptomKaml  uhntinate  id 
ilH  course.  It  ought  lobcUrHtiiigui«htMl8liur|>Iy  from  the  oniiuary 
foruis  of  tri^iuiiial  iieurali^ia.  These  hitter  are  Byiij|>t^>matlo 
pniuH  uhuo&t  altoi^ther:  while  tic  douloureux  is  lui  iili<t|»ilhic 
disorder,  or  ut  least  is  one  dei>endeiit  upon  changes  in  the  nerve 
itbolf. 

Etiology. — It  occura,  o»  a  rule,  in  persons  who  are  over  forty, 
und  iu  fMien  in  the  very  ugud.  It  in  indeed  the  nnly  nenral^a 
which  old  people  Iiave.  It  its  brought  on  hy  ox|Mij.nre,  overwork, 
and  depressing  influenees;  soiiietiineH,  perhaps,  hy  local  dis- 
eases of  the  teeth  and  juWH.  It  oouurs  in  men  und  women  in 
about  erpinl  fretpienry,  in  my  experience. 

»Vvmy>^^«w.  — It  i»4ohanu'terizetl  by  intense,  darting  pains  which 
usually  start  in  the  upper  lip  luid  by  the  side  of  the  nose.  From 
here  they  radiate  througli  the  teeth  or  into  the  eye  and  over  the 
temple,  brow,  and  head.  They  arc  eonthiod  to  niif  side  of  the 
hea<l.  During  a  |>aroyxsm  the  face  usually  Huhht's.  tlie  eyes 
water,  the  nose  runs,  and  thr  patient  iLKsiitne.^  an  expn'snion  of 
the  greatei<t  agony.  Tlio  attack  la-sts  for  a  fuw  minuted,  then 
liocomcH  huuiewhat  Iokr.  hot  the  pain  ranOy  <M'as*ts  t-ntirrly.  A 
breath  of  cold  air.  s{>eaking,  eating,  putting  out  tlie  tongue — all 
bring  on  paroxysms.  The  pains  are  worse  \i\  wiruer  and  often 
lH4come  less  or  eease  during  summer.  Occiuiiotially  they  come  on 
forn  few  months  every  year,  u.sually  during  the  spring. 

SpaMuodic  movements  of  the  face  nuiy  be  dissociated  with  the 
pain. 

Kxainination  rarely  reveals  any  objective  trouble,  but  in  a  few 
riLM'H  some  anffistliesia  may  lie  noted. 

J'a(fi'tf*i(fy.—TUi?  iliH4»jibo  is  usually  a  degenerative  one,  and 
proba)>ly  i.s  due  to  irritalive  and  atrophic  pntcesseM  txvurring  hi 
the  nerve.  A  low  grailu  of  neuritis,  perhaps  from  aJvuolitr  dis- 
ea>*e,  lia.s  l»een  ffnind  «finu'timi  s,  but  »w*  a  rule  tlip  nerve  tioes  not 
appear  much  changed.  Tin?  arteries  supplying  the  nerve,  how- 
ever, often  undergo  the  changes  of  endarteritis,  iheir  calibre  is 
much  lessened,  and  the  nerve  cannot  get  it«  proper  supply  of 
blootl.  Thus  an  obliterative  arteritis  underlie*  some  cast«of  the 
disease. 

Treatment. — In  ca.HOs  which  occur  in  old  people,  the  use  of 

nitroglycerin  given  in  dosivt   of  gr.  lio  q.  2  h,  sometimes  luts  a 

happy  effect.     The  best  single  remedy,  however.  Is  undonbtedly 

crystalline  aconitia  given  in  dose.sof  gr.  ,j[a  until  it.s  phvHiologieal 

effect  in  obtajneti.     After  this  come  uije*'Uu\v«  ol  cviwv\\vit.    B<i- 
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sided  these  inefutnreM,  galvanism  doily.  Iodide  of  potAOsium  in 
larK^  ilo&w«,  gelftemiuui,  croti>n  chloi'al,  coUeiiie,  cxtHrnal  applica- 
tions of  inentliol,  freeziutT  with  chloritle  of  methyl,  and  heat — all 
may  be  found  useful.  The  oumuioii  practice  of  pulling  out  uU 
the  160th  IK  almost  always  unsui'x'egijful,  luul  ou^ht  not  to  he  un- 
dertaiwen  without  specially  good  reas(.)n.  Tonit**  contaiuinj:  iron, 
phosphorus,  quiiiiiio,  or  arstmie  are  gonerally  helpful,  ami  should 
alwaj-s  be  given  after  a  course  of  Kpeoiiics.  In  yttunger  patients 
die  remedies  recommended  under  the  head  of  Migraine  and  Head- 
ache uiay  be  given.  Change  to  a  warm,  equable  climate  may  he 
tried ;  it  is  not  a  certain  resource. 

Finally,  sm-gical  iiiterfereuco  may  be  aooeseary.  The  removal 
of  tile  nerve  at  an  deep  a  [Miint  a.s  pofwihle  in  the  only  operation 
to  be  seriously  entertained.  This)  Hometimes  cau!>es  cure,  but,  as 
a  niie,  the  pain  comes  baclc  in  six  or  twelve  months.  Even  such 
a  respite,  however.  i»  often  gladly  seized  upon.  Removal  of  the 
Oasserian  ganglion  has  been  attempted  with  Mome  huccoss.  Liga- 
ture of  the  couuiioti  carotid  ha^  been  tried  also,  but  of  late  yejirs 
the  o|»eration  has  been  generally  abandoned.  Simple  tlrilling 
at  of  the  infra-orbital  nerve  with  a  dental  probe  made  of  piano 
has  given  long  relief. 

There  are  numerous  methods  of  operating  u]M)n  the  different 
branche*  of  the  trigeminus.  For  buccal  neuralgia,  Zuckerkandl 
has  devised  a  luethoil.  For  superior  maxillary  neuralgia,  the 
methofl  of  Carnochan,  modified  by  Abbe,  is,  in  my  opinion,  the 
best.  Others  favor  Liingenbeck's  methml.  Ullmann,  Mikulicz, 
Obalinski,  and  many  others  luive  devisetl  s|>ecifil  methods. 

Hartley,  of  New  York,  has  devised  an  operation  by  which  ha 
enters  the  middle  fossa  through  an  opening  in  the  temporal  bone, 
thus  reiiching  the  root  of  the  nerve. 

Triokmixal.  Par.tsstuksia.— Sometimes  persons  suffer  from 
peculiar  uuml>ues8,  thrilling,  or  formication  in  the  course  of  the 
trigeminus. 

The  sensation  may  be  neairly  ct»nHtant  and  excessively  annoy- 
ing.    It  never  amounts  to  actual  pain. 

It  occurs  in  anaMuic,  nervous,  and  hysterical  persons.  It  is  to 
be  regarded  as  an  abortive  form  of  neundgia,  and  so  treated. 

Trigkminal  An.15sthk.sia.— This  occurs  from  variou.s  jiath- 
ologiral  lesions  in  the  courst^  of  the  nerve  or  in  its  nuclei. 

The  most  couimoa  organic  cause  is  syphilitic  disease  of  the 
membranes  at  the  base  of  the  brain. 

Trigeminal  anaesthesia  occurs  together  with  nniesthesia  of 
other  area#  in  hysteria  and  in  organic  disease  of  the  nerve  centres. 
It  is  sometimes  note<i  in  tic  douloureux  and  facial  hemiatrophy. 

Htrfivb,flnshiH{j,  pallor.  Uich  rjtinution^. tali  ration  arc  a.\\»ynip~ 
roma  of  disturbance  of  the  trophic,  vasjotuotot,  anA  ^Wftx^Xjorj 
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Tlie  iliaeaises  of  the  motor  braucli  of  the  trigeminus  art*  rare, 
and  gi^iiorally  syuiptoinalic  of  tiome  iiiort*  g»iioral  tlJHorder. 

Trismi-H  (LOCK-JAW)  iH  tlie  oiily  irnportaut  imk'iK'uiluntafTeG' 
tiuii  of  thJH  uioior  nerve.  It  U  u  tonic  Hpu^ui  of  the  uiUHcles  of 
niahticatiou. 

Etiohujy. — It  occurs  in  infants,  usually  throuf^li  Infection  from 
tho  uuibiiifru.s.  Itititheu  known  us  tri!:(niUKna»H.*entiuiu.  Itfonus 
[mi't  (if  tlu'  fiyuiptoinH  ol  tetanus.  It  nuiy  )m>  aymptomatio  of 
bruin  ilisffu^e,  and  furnis  ono  of  the  luuidfestalioiiB  of  the  epilep- 
tic ilt.  There  may  Ix*  a  reflex  trismus  from  irritations  of  the  teeth 
and  Jaw.  and  from  f^a&iro-intestinal  trouble.  Neuritis  and  hysteria 
ufe  eauMes  of  trismus. 

Symptoms, — There  i.s,  aa  shown  above,  a  symptomatic,  an  in- 
fct'tiouH.  a  reflex,  a  nonritir,  ami  a  hysterical  trismus.  In  all.  the 
HympUimei  are  very  umnifeHT.  The  jawH  are  Hnnly  l(K*ked  mid 
the  nmsM»ter?*  and  temporals  ^tand  out.  If  the  di«»a.»it*  is*  uui- 
lateml,  whioli  is  rarely  tho  case,  the  lower  jaw  is  pushed  over 
toward  the  sound  Hide. 

The  treiit/nent  fif  both  tonic  and  clonic  spasms  dei>ends  upon 
the  cause.  8ymptomatleHlIy,  morphine  is  to  be  piveu,  and  lat«r 
the  antispaHmotIlc.<*,  Rueli  us  the  bromides.  In  rheunmtic  <uise» 
hot  applications  and  iliuphoretics  are  intlicated. 


DiSRASKS  OF  TUB  FACIAL  NKRVK. 


Tbf*  facial  nerve  being  motor,  lt*»  dlsctises  are  spasmodic  and 
paralytic.  The  two  common  tyi>es  are  facial  tic  and  facial  iwilsy, 
but  there  an*  i»tln'r  minor  t'«)rui8. 

The  sapsmodic  iliMorders  are  (1)  diffuse  facial  spasm  or  mimio 
tic  and  (2^  spasm  of  .single  branches,  including  (a)  blepharospasm 
and  [h)  nictitatinj^  bpa.Hm. 

Facial  Hi»a,sm  (Mimic  Tu).— This  is  a  disease  characterised 
by  intermittent,  invoiuntary  twitchinp*  nf  the  facial  muscles.  It 
is  always  chroide  and  genenilly  unilateral. 

Etiology. ~\i  is  a  dise^use  of  middle  and  later  life,  and  occurs 
oftcner  in  women-,  there  is  usually  a  neuropathic  constitution,  it 
is  not  hereditary.  The  exciting  causes  are  anxiety,  shock,  injury, 
and  exposures.  It  often  has  a  reflex  cause,  usually  from  irrita- 
tion of  some  branch  of  the  triReminus  or  the  cervico-brachial 
nerves,  rarely  frtun  eye  strain.  Orjraiue  diswises.  such  as  tumors 
and  softeninf?.  affectiuff  the  ner\'e  nucleus  in  the  jwrns  or  the 
eerubnii  ceutres,  cause  a  symptomatiu  tic,  but  not  the  true  disease. 
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Thoswie  m»y  have  a  post-hemiplegic  tic  or  a  lie  due  to  cortical 
lesion  ami  assuciatetl  witb  epilt^iKsy. 

True  facial  tic  may  be  caused  by  irritation  or  disease  of  tlie 
n*r\-e. 

^i/mptftms. — The  disease  usually  begins  slowly  aud  the  orbic- 
ulis  muscle  aud  zygomatiei  are  earlit^t  jifTected.  It  rarely  goes 
above  the  eyebrows,  i.t.^  to  the  cfirrugator  supercilii  and  fpon- 
tulis.  The  lowHF  branch  of  the  facial  is  little  nflwttHi.  The 
sim^iiii  i^  a  clonic  one,  The  inuHcles  of  the  face  are  aftcx'ted  by  a 
ticrit^  uf  lightning-Uke  twilclies,  with  intervals  of  rest.  Some- 
times the  contraction  becomes  tonic  and  lasts  several  seconds 
or  more.  There  is  no  |>ain.  The  spaam  is  increased  by 
emotions,  nervous  excitement,  conversation,  exposure  to  light 
and  cold,  and  is  at  its  worst  wheu  the  iiatient  himself  is  must 
ilepressed.  It  is  a  very  good  gauge  of  the  general  nervous  sta- 
bility of  the  patient. 

There  is  no  paralysis  or  atrophy,  and  there  are  no  secretory 
or  trophic  symptoms.  The  tajste  fibres  are  rarely  involved, 
though  oecasiimal  subjective  sensations  of  taste  have  been  felt. 

Tlie  flccirical  irritability  is  either  unchanged  or  slightly  in- 
creased. 

Associatetl  movements  of  the  eyes,  of  the  Jaw  muscles  and 
cheek  muscles  are  sometimes  seen.  Pressure  over  the  motor 
points  of  the  nerve  will  Bomefiuu*s  arrest  the  movements  for  a 
time.  The  disease  is  a  unilateral  one.  It  la^ts  for  years  iind 
even  for  the  lifetime. 

/•(i/Ao/'v///.— There  is  no  known  anatomical  change  in  idio- 
pathic rases.  The  diseas**  is  allied  in  character  to  wry-neck 
and  other  chnmic  tics.  It  is  a  motor  eorrehktive  to  the  severe 
in'iinil;;ias  like  tic  douloureux.  It  is  sometimes  a  pure  reflex 
neuro»L»  from  ocular  or  dental  irritations. 

IHt7ffnit»i^. — Idiopathic  facial  .sfwism  is  chronic,  unilateral,  un- 
aocom|Niuied  by  |>aiu  or  paralysis.  It  is  distinguished  from  facial 
8pa?)ms  of  organic  origin  by  the  fact  that  the  latter  always  have 
M»nie  other  symptoms.  Thus  faeial  habit-rhorea  is  bilateral* 
sjiasiu  from  cortical  disease  is  attended  by  disturbance  of  con- 
sciousness and  comes  on  in  paroxvfims,  the  Kjuism  occurring 
after  hemiplejria  is  usually  tonic,  and  so  is  hysterical  facial  spasm. 

/*ro^io.fiA.^The  diseftse  is  in  nin.*;t  c.tison  incurable,  espoeially 
after  it  has  la«ted  some  time.  If  a  reflex  cause  exist,  the  progno- 
sis is  ])eTter.     Life  is,  however,  never  endangered  hy  it. 

Trujtment — The  most  important  thinj;  is  attention  to  the 
general  hciUth.  removal  of  all  ^lepressing  influences,  rest,  and  free- 
dom from  excitement.  Among  specific  remedies  arsenic,  the 
t>romidet<,  canmibis  indica,  gelsemium,  conium,  hyoscyainua. 
strychnia,  codeine,  and  morphine  are  recommended.     Morphine  is 
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useful,  but  must  b4»  tried  carefully  and  in  Biuall  dcjws.  Coniuiu 
lufiHptiH  tlu*  Hpiujin,  but  this  drti^  Iiiih  to  be  ^iven  in  lar^t>  iU>h*ii 
uiiil  Ih  not  entirely  free  froni  (lantror.  Hyoscine  and  >;el»eniiuui 
BOUK'timeydo  pcwHl.  Careful  oxMiainatiouof  tlie  Ittetb.  eyes',  nose. 
atomacli,  and  uti-riis  for  rellex  irritation  is  iiui>erative. 

(talvanimii,  if  (carefully  an<l  persistently  applied,  almost  al- 
ways belps.  Itniiould  Im>  given  daily.  Varioufl  methods  are  dt*- 
BfTibod.  The  best  way  is  to  place  tlio  nei^ative  pole  on  the  ster- 
num or  book  of  the  neek,  and  the  positive  pole  over  each  motor 
point  of  the  i»erve  for  one  to  two  minutes,  then  over  the  oeeiput 
and  over  the  facial  cortical  area  for  the  same  time.  Current*  of 
two  to  Ave  ndlliamperes  should  be  utted.  Neurectomy  of  the 
supru-orbital.  continuous  prejisure  on  the  motor  points,  stretoh- 
inc  the  nerve  U^olf,  are  all  measurce  which  may  be  ooosldered 
valueiew. 

FriH'zing  the  skin  over  the  nerve  with  chloride  of  methyl  has 
been  recommended  by  Mitchell. 

Iflistenni^  and  cauterization  are  neeillcss  inflictions.  The  an- 
lesttieti/ation  of  the  conjunctiva  with  cocaine  is  often  lielpful, 
both  in  diufcnosiif  and  treatment. 

Blkpuarospasm  is  the  name  ffiveu  to  a  tonic  spasm  of  the 
orbicularis  palpebrarum.  It  is  generally  causetl  by  diMrases  of 
the  eye.  and  it8  nature  and  treatment  iire  matters  belonging  to 
ophthatmolof.'y.     It  is  a  rare  symptom  ot  hysteria. 

Nictitating  or  winking  spasm  is  a  clonic  spasm  of  theobic- 
ularis.  and  usually  forms  part  of  habit -chorea  or  is  a  symptom  of 
hysteria. 

Facial  Palsies. 

The  paralyses  of  the  facial  nerve  may  be  due  to  lesions  that 
are  central,  nuclear,  meningeal,  op  peripheral. 

Paeifd  pidwy  of  mttrttl  orf{/fn  is  almost  invariably  an  acoom- 
paniment  of  hemiplegia  and  is  due  to  hemorrhage,  softening, 
inflammation,  or  tuiuorof  the  brain.  The  lower  two  branches  of 
the  facial  art'  chlelly  involved. 

Facial  palwy  of  nurtenr  origin  Is  very  rare  and  is  an  accom- 
paniment of  glosso-labial  palsy,  of  diphtheritic  palsy,  or  of  gross 
lesions  of  the  pons. 

Facial  palsy  of  meningeal  origin  is  due  to  tumors,  meningitia 
or  fractun?  cff  the  base  of  the  brain  and  is  acconipfuded  by  lesion 
of  other  cranial  nerves.  Syphilis  is  the  most  imiK>rtjint  factor 
here.     All  these  forms  arc  simply  part  of  other  disea^^s. 

pKHirHKIlAL  FACIAL  PALSY  (BKLL'S  PALSY)  Is  the  COmUlOU 
type  of  fa<^lal  paralysis. 

Mivlogy,—TlM  typical  casefi  of  tblH  ditwoMii  are  due  to  expo- 
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sure  and  rheuuiatio  infliienctw.  MaleK  are  ofteiier  iilTectetl,  and 
the  coininon  »Hfe  18  between  twenty  and  forty.*  It  is  more  fre- 
quent ill  the  winter  and  iu  teuiiierate  climates.  It  in  uut  liered- 
itary.  A  neuropathic  tendency  and  the  rheumatic  diiit)iet«es 
pnMlisiK»6e  to  it.  Sy()hilii%  rarely  causes  an  isolated  facial  pal^y; 
in  fact,  it  iM  apt  to  leave  this  nerve  alone  (Hutchinson). 

Facial  i>al»y  may  occur  in  multiple  neuritis  and  in  locomotor 
ataxia.  Non-typical  and  accidental  cxises  of  peripheral  facial 
pahsy  are  due  to  injuries,  fracturu  of  the  petrous  bone,  or  ear 
disea&e.  Forceps  preK^turo  in  ilifllcult  labor  causes  some  caseti,  and 
a  very  few  have  l>een  ct>n^tMiital. 

i8!/mptofHM. — The  diseiise  comes  on  rather  suddenly,  and  reaches 
Its  height  within  a  few  hours  or,  at  most,  two  or  three  days.  Pre- 
ceding and  accompanying  the  onset  there  may  be  some  pain  about 
the  ears  and  u  little  swelling  is  sometimes  seen. 

The  jMitient  feeU  a  subjective  discomfort  on  the  paralyzed 
side  of  the  face.  He  finds  that  he  cimnot  completely  .shut  the 
eye:  if  he  tries  to  chew  on  the  affected  side,  ffXKi  gets  between  the 
teeth  and  cheek.  He  ca.nnot  pucker  the  lipK,  and  his  Kpeech  is  a 
little  muffle<l.     T!ie  ap[X'aranoe  of  the  face  is  m(w*t  characteristic. 

On  the  an"ecte<i  side  the  wrinkles  arc  smoothed  out,  the  angle 
of  the  mouth  is  lower,  the  mouth  is  drawn  at  tirst  to  the  sound 
side,  and  owing  to  this  distortion  the  tongue  appears  not  to  be 
protruded  straight.  In  laughlngor  other  eiuotional  movements 
Of  the  face,  the  trouble  is  most  clearly  brought  out.  But  the 
most  charm;terized  appearauce  is  pn>luced  by  telling  the  patient 
to  shut  the  eyes  tightly  and  draw  out  the  angles  of  the  mouth 
so  as  to  ifhow  the  teeth.  The  eye  on  tlie  palsied  side  is  not  closed, 
and  the  eyelmll  turns  up,  showing  tlie  white  of  the  eye.  This 
test  of  the  palsy  is  better  than  any  examination  of  the  wrinkles 
and  folds  of  the  face,  for  in  children  and  in  the  young  and  plump 
these  ditlerences  in  tiie  two  sides  of  the  face  ore  not  very  marked, 
especially  in  the  slighter  easels. 

The  nostril  on  the  affected  side  does  not  expand  on  forced 
inspiration;  the  eye  is  apt  to  l>e  watery  and  the  conjunctiva 
somewhat  injected. 

If  the  disease  extend  well  up  into  the  Fallopian  canal  so  as 
to  involve  the  nerve  to  tlie  stapedius,  that  muscle  is  paralyzed, 
the  tensor  tympjini  acts  unopposed,  the  drum  is  tightened,  and 
unusual  sensitiveness  to  sounds  results.  This  is  rare,  however; 
most  of  the  ear  symptoms  in  fiu*ial  pidsy  being  due  to  a  concomi- 
tant disordej"  of  the  tympanuiu  or  the  acoustic  nerve. 

If  the  disease  involve  the  nerve  Itetweeu  the  geniculate  gan- 
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g\Um  ftnd  the  p*iint  whero  the  chorda  tympani  in  jfivon  off  (Hce 
Fijf.  fl^j,  Hoiijo  Iosj*of  tiusto  follows,  and  thin  isii  frequent  Hyiiipt^iiii. 
I>ut  not  oiH*  of  UyiiK  duration.  If  the  dinwise  i«  io<ait*<i  more  i*eu- 
traily  than  the  (^eniculato  pinplion  or  nmre  |KrripheraUy  than  the 
t  hord.i  nervr,  taste  is  not  Involved.  Usually,  when  ihero  id  no 
NuHie  ]uv4)lvinent,  it  ift  be<uiUNe  the  lesion  in  peripherul.  Uy  an 
exiuiiitjution  of  the  taste  Renne  and  of  the  hearing,  the  location 
of  the  trouhle  can  he  a/x-ura*tely  made  out. 

After  a  few  weekH  »ouie  wobtiiig  of  tlie  (nee  may  be  noted,  but 
this  is  never  very  K^'^at. 

The  ele('trieal  reactions  are  characterlstio  and  iniport«nt,  since 
typical  or  partial  de;feneration  rciu'tions  can  ukuuIIv  he  ol>8erved. 
For  a  few  days  there  is  an  increase  in  irritahility  of  the  mus- 
cles to  Iwjtli  faradic  and  Kft^v»inic  curr*.»ntH.  IMiis  is  followed  hy  a 
gradual  loss  or  diminution  in  faradic  irrituhillty,  wliilc  the  ^al- 
vaiuc  irritability  remains  sometimes  incn'aM'd  for  a  while  and 
then  falls.  At  the  same  time  a  reversal  of  poles  and  a  sluffK'sb 
contraction,  |Mtrticulurly  the  latter,  may  l»e  noted.  At  the  end 
of  (We  or  six  weeks  faradic  irritahility  ought  to  he^in  to  return. 
Great  x-ariations  are  found  in  the  electrical  reactions  dependent 
niMjn  the  severity  of  the  case. 

If  the  disease  lasts  fi>r  two  months  or  more  and  tlie  |>al8y  16 
not  a  coiiiplete  one,  secondary  contractures  l>e(^in  to  npjwar.  The 
Uiouth  now  becomes  drawn  to  the  alTected  Hide,  ami  the  luiso* 
hihial  fold  1ic(-omeMdoci>er  than  that  on  the  sound  side.  In  sudl- 
in^  or  .Hpeakin;;  *tr  other  facial  movements  there  is  an  excess  of 
nittvenient  ittt  the  paralyzed  side,  the  teeth  and  upper  «uujs  in 
particular  showing  {ibnoniuilly. 

y*f///io/o////. — The  disease  in  its  typical  fonu  is  due  to  a  diffuse 
neuritis  of  rheumatic  character.  TIUm  attacks  the  periphery  of 
the  iterve  in  the  ftwe  and  extends  nipidly  up  into  the  Falloplati 
eanal  us  far  as  the  geniculate  f^anglion.  The  intlamnwition  some- 
times attju>ks  most  the  ijeripheral  Hlauieuts;  at  other  times  it  is 
more  central.  The  old  idea  that  it  was  always  a  [>i>rineuritis  of 
the  tierve  in  the  FalKipiaii  cniml  is  iTicorrwt  (Minkowski). 

I}ia[/7iosLs. — The  reco^ndtioii  of  The  iialey  is  made  easy  by 
CAUsinf;  the  patient  to  contort  the  face.  In  children  it  requin'S 
more  care  to  deret»t  the  Hide  afTectcd. 

It  is  iinpftrtant  U*  determine  whether  the  palsy  is  cerebral. 
nuclear,  lntMilar.  or  peripheml.  If  thecauee  is  ccreViral,  the  up|>or 
branch  ot  tlie  nerve  is  little  affected  and  the  patient  van  vloae  Uie 
eye.    The  nerve  and  museles  show  i»o  degenerative  reactions. 

Nuclear  jmlsy  is  very  rare  anil  is  accompanicnl  wilh  other 
symptoms,  eHp<*eially  thow  of  involvement  of  other  cranial  nerves. 
A  hi.'^tory  of  diphtheria,  lead  palsy,  or  bulbar  paralysis  is  ob- 
tained. 


In  palsies  due  to  Ie«iou«  at  the  ba««  of  the  braiti  such  us 
fiTuuray  meningitis,  the  aiulitory  and  other  cranial  ni'rvo«  are  in- 
volved and  tliere  are  eii^us  of  brain  syphilijt.  Uy  tt-sting  the 
i^ense  of  taste  and  hearing  the  location  of  the  peripheral  trouble 
can  be  made  out  (Fig.  OH).  Thus  if  there  l>e  lostt  of  taj^te  on  the 
anterior  two-thirds  of  the  tongue,  the  lesion  must  be  Iwtween 
the  geniculate  ganglion  and  the  point  at  which  the  ehorda  tym- 
pani  is  given  off.  If  the  taste  be  not  involved,  the  le,sion  must 
l>e  central  or  [wriphenil  of  the  i>art  of  the  nerve  which  includes 
Uie  chorda.  Practicjilly  in  uioHt  cases  it  is  peripheral  to  it.  If 
central,  thediHease  in  usually  of  syphilitic  or  tulwreular  origin; 
the  palsy  is  severe  and  the  lotis  of  ability  to  close  the  eye  very 
great. 

I^roffnoiri'it.— The  prognosis  of  peripheral  palsir  (Beirs)  is  good, 
although  au  absolutely  complete  recovery  often  doeu  not  take 
plaoe. 

In  sj7Jhilitic  ca^es  the  prognosis  is  not  so  good,  though  i>atients 
often  recover.  In  central  (>alsies  the  i)rognosts  is  the  worst,  be- 
cauK^  the  lesion  usually  does  not  disappear.  However,  the  cen- 
tral cases  are  from  the  beginning  of  a  mild  tyjK*,  and  give  an- 
noyance mainly  from  the  secondary  contractures. 

Bell's  palsy  usually  lasts  three  to  live  months.  Occasionally 
there  are  mild  c4Lse^  that  get  well  within  a  month.  The  progno- 
sis as  to  duration  is  much  helped  by  a  close  study  of  the  eU»ctri- 
cal  reactions.  In  pro|)ortion  as  the  degeneration  reaction  is  com- 
plete and  persistent  the  outlook  is  bad. 

2yeolmtn(.—\n  the  acute  i>eripheral  cases  the  patient  should 
be  treated  promptly  and  thoroughly.  He  should  be  given  a  di- 
nretir  aiul  purgative  and  a  blister  should  be  placed  over  the  exit 
of  the  nerve.  This  should  l>e  foUoweiJ  or  acoompanied  by  hot 
fomentations.  Salicylate  of  soda  in  full  dob(*s  of  twenty  grains 
ehouUl  be  given  during  the  first  week.  After  the  paralysis  is  es- 
tablishe<i,  iodide  of  pot^issium  is  indicated  in  moderate  doses. 
Electricity  is  to  be  employed  with  care  at  first.  After  a  week  it 
may  be  given  daily  for  Ave  nnnutes,  using  the  galvanic  currents 
just  strong  enough  to  contract  the  muscles.  After  three  or  four 
weeks,  if  the  fanidic  current  causes  contnwtion,  ii  nmy  be  used, 
othiTwiM?  the  galvanic  current  is  to  be  continuetl.  At  the  end  of 
a  month  an  apjiliejttion  every  other  tlay  is  suftlcient.  At  the  end 
of  three  wpeks^.  if  the  paralysis  is  severe,  the  corner  of  the  mouth 
flliould  bt*  drawn  up  by  means  of  a  bent  hook,  which  is  cjirried 
back  and  fastened  behind  the  ear.  The  patient  should  wear  tliia 
most  of  the  day-time,  but  not  at  night.     The  object  is  to  take 

the  6traJn  causcMl  by  the  pulling  of  the  muscles  i>u  the  sound 

At  the  end  of  u  couple  of  months,  if  secondary  contractures 
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aet  in  massafre  may  1j«  tried,  and  the  |Nitient  should  pnurtiRe 
fniMJil  ^yMinaHtlnt  dnily. 

Acupuiicturt*  fuMibiiied  with  weuk  famdiu  currents  mid  lr»ral 
injeotioiiH  of  strychniu  iimy  be  tried  in  obstinate  cases. 

If  the  eye  cannot  be  closed  it  should  be  protected  by  u  shade. 

DISEASES  OP  THE  EIGHTH  NERVE. 

The  diseases  of  the  eigbtli  or  acoustic  and  ftpace-Rense  nerve 
which  are  of  eH[>eciAt  interest  to  the  neurologrint  are  Kuditory 
paralysis  or  nervoua  deafness,  hyperacusls,  tinnitus  niirinni,  and 
auditory  vertigo  or  MenifTu's  di^eaiie.  These  di«ea»ie}<  eorrejipond 
with  loss,  exc-ess,  and  i»erverfiion  or  irritation  of  funrtion. 

NKRvotjs  Dkafxkss  (AcorrfTit:  Paralysis). 

Nervous  deafness  may  be  due  to  leMioue  (I)  of  the  cortieal  centres 
of  bearinjjT,  (2)  of  the  ueountiu  nuclei,  and  (H)  of  the  lu'ouHtic  nerve 
itself  or  its  end-orgmi.  Pructically  it  is  almost  always  tlic  nerve 
and  the  internal  ear  which  are  alTtvtci]. 

]£tiohiyy,—\.  Cortical  nervous  deafness  has  lieen  known  to 
CKCur  hi  a  few  instunre.s  front  lesions  of  iKith  temporal  lobes 
(Mills).  A  lesion  in  tl»e  left  temporal  lobe  cauj^ex  ii  form  of  sen- 
sory nphasiaoalltHl  word  deafness.  A  lesion  in  the  rijrhf  temporal 
lobe  may  cause  some  dwifness  in  the  left  ear.  The  deafness  of 
hysteria  is  of  cortical  orgin. 

2.  Deafness  from  lesion  of  the  acoustic  nucleus  or  nerve  root. 

Cerebro-spinal  meningitis  in  tlie  youn^  and  sypliilitir  menin- 
gitis in  the  ailidt  are  the  more  freijuent  causes  of  this  form. 
Tumors  and  hemorrhages  may  also  bo  causes.  When  the  audi- 
tory nucleus  tind  nerve  root  arc  alTecletl  by  these  diseases,  its 
peri]fheral  terminations  in  the  labyrinth  are  also  often  involved, 
so  tli.'it  sbarEi  dibtitictious  cannot  always  be  druwu  between  this 
form  and  that  due  to  labyrinthine  disease. 

X  Deafness  from  Labj/rhithhie  I)f sense, — The  causes  are 
dru^s,  such  as  quinine  and  the  stdtcylates;  inHannuations,  includ- 
ing syphilitic  exudate's,  injuries,  hemorrhages,  tumors,  primary 
atrophy  which  may  occur  in  locomotor  ataxia,  mechanical  causes, 
such  as  the  constant  noises  and  Jarring  to  which  locomotive  en- 
gineers and  boiler-makers  are  subject. 

Si/mptoms  fif  y^ert^ms  Dfofnfss.—Tht^  dominant  syiuptom  is 
loss  of  henrinfi:.  but  this  may  be  accompanied  with  vertigo,  tin- 
nitus, antl  even  forced  movements. 

In  hyst^Ticul  dejifness  the  loss  of  hearing  is  rarely  complete,  is 
uidlatenvl.  and  e^perially  involves  high  and  low  note^s.  I^eafness 
from  involvement  of  the  uueleusand  nerve  root  is  usually  accom- 
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panied  with  other  syniptoTns  of  a  basilar  menin^tis  or  lesion  of 
the  pou»i  and  medulla.  labyrinthine  deafnetm  is  often  u»»<x*iatetl 
with  vertigo,  tinnitUH,  and  forced  inovemenTs.  when  it  may  be- 
come a  symptom-coniplex  known  ue  "  MeDi^rt''s  ditttMise." 

Sndd<*n  total  dejif ness  is  eharuoteristic  of  HVphiUtu*  disease  of 
the  internal  eiir.  In  genuine  nervous  deafness,  unless  the  deaf- 
ness i.s  absolute,  bono  eondurtion  is  loHt.  while  af^rial  oonductinn 
is  preserve*!.  A  tuning-fork  vibrating  on  the  Hkull  or  mastoid  is 
not  heard  by  the  affected  ear,  thoui^h  it  is  heard  when  held  in 
the  air  close  by  tliis  ear.  Changes  of  reaetion  to  the  electrical 
current  occnr,  but  the  tests  are  difficult  and  the  results  unsatis- 
factory. 

The  treattnent  depends  upon  the  seat  and  natureof  the  lesion. 
In  labjTtnthine  <leafnp9s  it  is  generally  limited  to  the  use  of 
iodide  of  |H)tassiuui,  mercury,  pilocarpine,  leeches,  and  the  g"al- 
vanic  current.  lA)i.'Hl  ap|)licati*»ns  and  surj^ical  interference  may 
be  required.  The  treatment  of  nervous  dejifness  in  whit-li  ver- 
tigo, forced  movements,  and  tiunituH  are  the  doiuiuant  symp- 
toms will  be  difioufised  under  these  heads. 

TiSNixrs  A'JRIUM,  Tinnitus  Cerebri  (Noises  in  thk  Ear 
AND  Head). 

Subjective  sounds  resembling  hiKung,  buzzing,  humming, 
beating,  musical  note:*,  etc.,  are  classed  together  under  the  gen- 
eral head  of  tinnitus  aurium.     It  i»  a  very  common  symptom. 

Etioiof/y.^Tho  disease  attacks  mlults  in  middle  and  later  life. 
Men  and  women  are  alike  affected.  Neuropathic  constitutions 
anil  an  unstable  circulation  favor  it.  The  aneria-sclerosis  of  old 
age.  cerebral  aniemia  and  congestion,  sunstroke,  tobacco,  and 
alcoholism  lead  to  it.  It  occurs  oftcji  in  melancholia  and  in  neu- 
rasthenia. Some  local  disease  or  congestion  of  the  middle  or  in- 
ternal ear  !s  usually  present.  Tinnitus  oi^eurs  in  BHght's  disease, 
gout,  and  dyspepsia. 

Disease  of  the  auditory  nuclei  and  auditor)'  tracts  rarely,  if 
ever,  causes  tinnitus;  but  chronic  jNichy-meuingitis,  nucIi  as  fol- 
lows blows  on  the  head,  sunstroke,  alcoholism,  etc.,  may  be  at- 
tended with  most  annoying  tinnitus,  which  is  often  not  so  much 
in  the  ears  as  in  the  head— a  tinnitus  cerebri.  In  old  people  with 
thickened  arteries  and  imperfect  brain  nutrition  a  similar  condi- 
tion may  occur.  , 

Tuniitus  accompanies  insanity  sometimes,  and  may  be  the 
source  of  aural  halluei nations. 

A  kind  of  tinnitus  may  accompany  migraine  and  take  the 
fonn  of  an  aura  in  epilepHy. 

Despite  this  long  list  of  causes,   tlie  chief  (actors  may  be 
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gummed  up  as  neurafitlipiiic  stntes,  loctil  ear  disease,  humoral 
poisons  and  irritauts,  rellex  irritAiiU,  nrt-^iirio'^olerosii*. 

The  sympiouui  nrr  indicated  by  the  name  of  the  malady. 
They  mivy  come  on  suddenly,  but  usually  develop  slowly.  Soiue 
de^ifnesH  and  occasioiial  vertigo  are  often  present.  Thn  noise  is 
located  in  one  ear  a«  a  rule.  Sunii'times  it  ih  Niid  to  \)e  niiuply 
"  in  the  head.^'  The  sounds  are  generally  prei«?nt  ail  the  thne, 
Ifivintr  the  (Mtient  little  rest  and  making  life  a  burden.  They 
vary  t?reatly  in  cliaraoter  and  int<'nKity.  Thi»fle  variations  are 
hulicated  In  the  study  of  the  diatrmwis. 

7y«'  Via {//ioifiji. —Tho  reoojrnition  of  the  symptom  Uejwy.  Tlie 
prineipal  tliiiig  it*  to  discover  ita  wat  and  cuuho. 

Tho  ear  shouhl  of  course  be  examined  fur  external  or  middle 
ear  dineajin*. 

If  the  tinnitus  Is  pulsating  and  synch rouous  with  the  heart- 
beats and  (>topf)cd  by  carotid  conjpression,  it  may  lie  inferred 
that  it  is  due  to  vasomotor  ptiralysis,  or  inflammatory  conges- 
tion, or  ancuriNiu. 

If  tho  stiund  is  not  in  the  eiir,  bul  in  the  head,  and  not  aitau- 
oiAte<i  witli  deafness  or  ear  diseJise.  the  trouble  is  probably  cen- 
tral, and  most  likely  is  of  ninniiigfal  or  arterio-solerotic  origin. 

Noises  whieli  arc  complex  or  take  the  form  of  ^musical  sounds 
or  words  are  probably  ct'iitral. 

Constant  ruHhing,  kntmklng,  pulsating  noises  are  due  tncon- 
gi-wtion,  hemorrhage,  or  iutiammatory  elTuwion  in  the  labyrinth. 

Moist  sounds  of  a  gurgling,  bubbling,  boiling,  singing,  whis- 
tling, shell-like  roanng  chanu'ter  in<licate  di>w^ase  of  the  middle 
ear,  witti  tluid  exuilatlon  or  catarrh  of  the  Eustachian  tube,  or 
irritati<Mi  of  the  external  auditory  canal,  mastoid  oelU,  or  post- 
nasal spa(*es. 

Dry  roaring  and  ringing  noises  are  duo  to  non-8U])purative 
eatarrh  of  middle  ear,  disease  of  the  muscles  or  nervous  supply 
of  the  tympiinutu,  meningitis,  tumoi*s,  and  syphilis. 

Tlie  eondjtion  (if  the  digestion  should  bo  ImiuiNMl  into  and 
the  existence  of  renal,  arterial,  or  of  central  nervous  disease  in  ves- 
tlgate<1. 

7Vea///(e'»^— Hydrobronn'c  acid  and  the  other  bromides  are 
the  surest  reniwlies  for  this  trouble,  given  In  ordinarj'  doses. 
They  may  becombined  with  digitalis,  bxlide  of  potassium  and 
Iodide  of  ethyl  often  are  useful.  Nitroglycerin  is  sometimes  of 
value  in  patients  with  hard  arteries.  A  rondilnation  of  digitalis, 
bromide,  and  nitroglyeerin  Inis  given  me  the  best  results.  Orca- 
siimally  tonics  are  in*lieated.  I  have  si'en  but  little  good  from 
electricity  or  countt'r-irritatioti.  Of  course  middle-ear  disease 
must  be  treated  if  it  is  preseut. 


Vertigo  is  a  disturlMinee  of  consclouKnesH  chamcterized  by  ap- 
parent moveuieuts  of  external  objects  or  of  the  pen»oii  hiiuself. 
If  external  objet*t«  whirl  around,  the  vertigo  i«  calle<l  ohjectice; 
if  the  ^>ersou  hiiuiielf  Beeins  to  move,  it  is  called  subjtctict.  Ver- 
tigo is  almufit  always  u  symptom.  Id  rare  co^es  it  appears  to 
be  idiopathic. 

Vertigo  is  connected  more  or  less  with  our  space  senAatioiis, 
and  hence  it  will  be  described  here  under  disorders  of  the  eit;htU 
cranial  nerve  and  its  central  representations. 

JCtiologi/.— The  causes  of  verti(^  may  be  classed  somewhat 
like  those  of  headache,  i\&  follows : 

1,  Hemic:  aniomia,  hyfieraMuia,  toxiemia,  from  tobacco  and 
alcohol;  2,  arterio-sclerosis;  :j,  acou»tic-nerve  irritation;  4,  neu- 
roees:  epilepsy,  neurasthenia;  5,  reflex:  ocular,  gtuttric;  U,  organic 
brain  disease;  7,  mechanical  causes  like  electricity,  swinging, 
etc. 

Baited  mainly  on  the  etiology,  we  have  as  a  practinit  clossifica- 
tiou  of  ordinary  cases  of  vertigo:  toxic,  auditor>',  gastric  and 
bilious,  ocular,  neurasthenic,  and  epileptic  forms.  The  various 
causes  of  vertigo  act  partly  by  irritating  the  space-sense  nerve 
«ud  thus  dii^turbing  our  sense  of  relation  to  external  objects, 
partly  by  irritating  the  cortical  centres  of  the  brain. 

5ymp/om*.— Vertigo  comes  on  suddenly,  and  lasts,  as  a  rule, 
for  but  a  moment.  The  Koor  rises  np  and  sinks  down,  or  objertii 
whirl  around  {objective  vertigo),  or  the  patient  seems  whirling 
around  or  falling.  Tho  idea-*  are  confuse<l,  there  is  a  sens<*  of 
al/irm  and  a  feeling  of  faintness.  The  t^atient  totters,  Mjmetimes 
falls;  there  imiy  l>e  nausea  or  vomiting.  In  some  forms  there  is 
momentary  loss  of  consciousiuses,  or  syncope.  Vertigo  usually 
eonies  on  in  short  attacks,  but  in  toxemic  states  as  in  alcoholism 
or  nicotinism  it  is  almost  constant  while  the  poihoii  is  in  the  sys- 
tem. 

Vertigo  may  become  chronic  or  nearly  so;  and  if  severe  it 
forms  what  is  called  tho  stattis  rertiffinostlx  {^litcheU}.  Vertigo 
is  increased  by  rising  or  sudden  movements  and  lessened  by  lying 
down. 

Vertigo  due  to  organic  lesions  of  the  oerehellum  and  its 
peiluncles.  or  of  the  labyrinth,  isassociated  with  forced  movements 
of  the  body. 

Symptoms  of  Special  Fo-rms.^ Auditory  Vertigo  (Jieni^re's 
I>t'jfease).—\  large  proportion  nf  vertigoes  are  dne  to  disease  or  Irri- 
tation of  the  eighth  nerve  and  its  centres.  The  common  cause 
to  local  (liBease  of  the  labyrinth.    When  this  produces  severe  at- 
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lAokB  of  vrrtijyo  with  (lunscji  nml  |ierIiupH  syncope,  it  is  onllwl 
"  Menit'^rp'H  iliw^usu."  Tlie  inline  i»  «)fteii  applied  to  any  f*»rui  of 
auditory  wrtigt».  Menirre'ti  ty|>e  iH  jilways  diu*  to  orpinio  dineiu'ie 
of  thu  lahyriiiTli.  It  is  lurruiupaniud  with  pnijfnfKsivt*  d**afiu*»K, 
and  HuiuetiiUL's  witli  tinidtUH  iuul  fon'inl  nu)veineiit*i,  or  even  lui 
MiiAir  itml>iUty  to  widk  steadily.  When  tlio  dcafnoKM  is  roinplete 
the  vertli^o  i^eafles,  hecaii^e  the  nerve  end-o^^;an  i.s  deHtroye*! 
JUild  furiiiH  of  auditory  verli^o  preifeiit  nothing  unusual  extM^pt 
those  due  to  involveiiteiit  of  llie  nerve  of  l)earinf<. 

Majiy  foriii«  of  vertifju,  surh  uh  the  ^a»triu  an*l  toxie.  oceiir 
throuj^h  a  rellex  disturbance  of  the  ei^rhth  nerve.  The  audit^jry 
nuclei  are  connected  with  those  of  the  vatji.  The  labyrinth  is 
supplied  with  bl<M»d  liythe  vertebral  artery,  wbo8t»  calibre  i.s  con- 
trolled by  ttyiiiputbetic  fibres  which  are  in  close  connection  with 
fibres  to  the  stoniiu'h.  Ilence  reflex  elTtrts  may  cwcur  throujfh 
continuity  of  the  central  nuclei  and  by  reltox  »pjiefni  of  the  vhmwIb 
of  the  internal  ear.  "Stomachal  vorti^fo'' Ifl  the  name  jciven  to 
a  very  severe  form  of  rellex  vcrlitfo.  It  4>crurs  generally  in 
IK'rsons  whose  stoniju'hs  are  overloadetl  and  dlpewtion  paralyir.wl 
by  its  load.     It  in  accompanied  by  Iosh  orconhcioU8uet<fl. 

Ifitiotts  aiul  Lithainh'  \'ertii;o.—hi  conditloiiH  of  dy!*|>ei»8ia, 
constipation,  and  hepatic  torpor,  the  difntrdcred  »tomaeh  and 
bowel  suddenly  dincharKO  into  the  bloo*!  irritant  i*xibstance9 
which  iHUis  to  the  brain  and  by  ilirect  action  on  the  nervous  cen- 
tres cause  vertigo,  ThU  i»  prolmbty  the  explanation  of  the  ver- 
tigo of  biliouaneHS  and  constipntion.  It  is  a  paroxysmfU  vertigo, 
noted  mout  in  the  morning,  not  very  severe,  and  often  accom- 
panied with  nau(u>a. 

Neurotic  (Vriif/o.— The  symptoms  of  epileptic  vertigo  will  be 
dcficribcd  under  that  heml. 

NeuruAthenic  vertigo  is  a  not  iniconimon  symptom.  The  at- 
tacks are  short,  generally  subjective,  not  severe  or  neconipaniod 
with  nausea  or  Hyneope.  but  they  often  cause  nnich  alarm.  L'n- 
dcrlying  tliem  are  exhausted  ami  irritable  nerve  oenlres,  with 
ocular,  gjistric,  and  liutnoral  irritations. 

A  neurotic  vertigo  occurs  sometimes  in  the  form  of  AttAcka 
almost  exactly  re»end)Jing  seasicknetw.  There  is  intense  vertigo, 
nannea,  and  fainttiCKs  iu-*tinff  for  hours,  corningon  suddenly  with- 
out known  cause  except  overwork  or  excitement.  The  attacks 
occur  in  neurotic  subjects  and  are  analogous  to  other  nervous 
crises.     It  is  a  i»eriodieal  neurosis  of  the  spat^e-sense  nerve. 

In  some  nervous  subjuets  there  (Mvurs  a  sudden  giving  way  of 
the  legs.  Tliere  is  no  conscious  vertigo,  yet  such  probably 
exists.  The  syujptom  is  noted  in  exopbtliahnic  goitre.  It  is  a 
"stumbling  vertigo." 

Octiiar  ce/'^/j/u  is  a  rare  symptom,  but  in,  wlien  present,  cbronlo 
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d  annoyinf?.  It  is  catiserl  by  rofractlve  errors  and  unequal 
lu^tiou  of  the  ocular  mutscles. 

The  f/K'7(aM/cH/r(-7-?/f/yf*are»uchasare  produced  by  swinging, 
whirling,  tne  moveiuenU  of  the  Hhip,  steani-rar,  and  elevators. 
Rjtilway  mail-clerks,  elevator  boys,  often  suffer  from  chronic  dis- 
turbances of  a  vertigintJUH  eharfurter.  Ocular  and  auditory  nerve 
senaatione  enter  into  the  causation. 

Arterto-sderoiic  Verttgit^  SetiUe  Vertiyo. — This  occurs  in  i>er- 
sons  who  liave  arterio-sclerotio  changes  in  the  brain-vesaels,  either 
from  disease  or  senility.  Tlie  &yiu]»toin  idealised  by  iiuimiretl 
brain  nutrition  with  ronsequent  unwnjia.  Senile  vertigo  luay 
also  be  due  to  a  weak  and  fatty  heart. 

Pothologt/.—TUe  conwiousnevs  of  the  proi>er  equilibrium  of 
tlie  body  and  of  its  relations  totlic  external  world  depend8  upon 
the  continuous  inflow  of  nervous  impulses  from  the  eye  am)  its 
muscles,  from  the  nerves  of  the  muscles,  joints,  and  viscera,  mid 
from  the  ear.  Anything  which  suddenly  disorders  this  even  in- 
flow may  cause  a  disturbance  of  consciousne^ss  and  sensations  of 
vertigo. 

The  aiu-al  impulses  come  from  the  semi-circular  canals  and 
ouipullfe:  they  atv  the  most  important.  These  impulses  are  not 
felt  in  consciou.sne.ss  normally,  but  go  to  certain  low*^r  centres 
ohietly  in  the  vermi?*  uf  (he  cerebellum.  From  this  point  (hey 
influence  the  acts  conceme*!  in  holding  the  IxMly  in  eqninbrintii. 

When  impulses  from  the  eye  and  its  adjusting  mecltajiism  do 
tiot  flow  in  normally,  there  may  be  disturbance  of  consciousness 
and  a  feeling  of  vertigo.  Probably  visceral  impulses  can  proiluce 
a  similar  disturbance.  Everything  which  suddenly  interferes 
with  the  nutrition  of  the  cortex  of  the  brain,  such  as  anaemia  and 

sons,  may  lead  to  giddiness  by  lowering  the  level  of  conscious- 

is  and  confusiug  the  sensory  inflow. 

Itiaffwmji.— hi  investigating  vertigo  the  physician  should  find 
{1 1  whetlier  it  is  subjective  or  objective,  (2)  i>aru3tysmal  or  chronic, 
(3)  a4.'comp/inie<i  with  ear  symptoms,  nausea,  tinnitus,  and  kws  of 
eonsciousness.  He  should  then  dii*ect  himself  to  finding  the  spe- 
cial cause  iind  seat,  remembering  that  the  auditory,  gastric,  toiic, 
and  neurasthenic  are  the  common  forms.  In  elderly  persons  tlic 
arteries  should  be  carefully  examineil.  In  young  i^erson*  the 
possibility  of  epilepsy  must  be  remeuibered. 

The  prognofiiji  depends  upon  the  cause.  Epileptic  vertigo  and 
vertigo  from  organic  disease  are  most  serious.  I^bi.'rinthine 
%-ertigo  usually  ceases  when  complete  deafness  occurs.  The  other 
forms  of  vertigo  are  usually  susceptible  of  relief. 

Trtatment.—Tiw  attack  is  treated  by  rest  in  the  horizontal 
position  and  the  administration  of  a  volatile  stinmlunt.  Tho 
disorder  must  then  be  treated  in  accordance  with  the  cause. 
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In  Monit^re's  vortiyro  tln»  use  of  quinine  by  Charcot***  method 
is  fiaitl  to  houMoful.  ijjuiiiiiie  if  ^ivf.'n  itutoN'-s  whirliari'^rmliitLliy 
hiorenjM.^!  until  i*inoiu»uiMit  ri>su)T8.  TIumi  the  iinm  in  ^ttlpIH'tl. 
Mftrhcll  advittf^M  tho  lulilitimi  of  hydrohpomic  nriil;  (iowers  atl- 
viiM.>8  tht*  iiM*  of  suUcyUite  of  soihi  in  tlve-f?niin  vIom^m  tiiNteud 
of  qntidnc.  Hirt  recominendM  ten  drops  of  a  two-jwr-ceiit 
Bolutlon  of  pilocarpine  inje*ited  hyiK»dermically  every  other 
day. 

Neurasthenic  vertigo  is  curetl  by  refit  and  attention  to  diet, 
laxativKM  and  mineral  aoidtt  hein»^  u.sed.  llydrohroinic  acid  with 
pi'puiu  and  j;Iyceriu  are  ^ifteu  wry  helpful  Ihto.  (saMtriu  v»'rtigr> 
Im  to  be  troatod  with  Kallne  laxatives  and  simple  bitterH  before 
niealB. 

In  the  vertigo  of  "  biIiou#»ne.*s"  and  Mthieniiji  there  is  often  a 
DeuraHtlienie  element,  and  a  himilar  attention  to  dint  and  to  tho 
JitjeHtive  orjfans  is  indieat^Hl.  In  arlerio-wlerot i{^  an*l  nenile  ver- 
tigo Hmnll  doses  of  nitroglycerin  and  iodide  of  [x>t4i«Kiuni,  with 
or  without  digitalJ!*,  should  Ijo  given.  liestand  wannthof  theei- 
treiiiiticH  are  indieated.  In  all  forms  of  vertigo  bromide  of  {MjCas- 
gium  is  helpful  and  will  relieve  the  sy'ni>ronia  for  a  time.  It  is 
the  bent  syntptomatie  remedy.  Counter-irritation  to  the  neck  or 
mastoid  region  by  the  cautery  docH  good  oecjuiionally. 

Tlieru  are  two  peculiar  fomiH  of  disease  to  which  the  uaiue 
vertigo  Iww  l>eeri  attiudied  which  may  be  d(»Hrril>ed  here. 

LaIIY.\(JKA1j   HyNCUI'K  (LAKYNOKAI.  VKUIUJO.    L.    K|'1L.KI»SY). 

— Thi»  is  a  rare  form  of  disorder  fhanu-ten/.tNl  by  attaoka  of 
para^sthesia  of  t lie  throat,  wUhcougliing,  ftWloweil  by  Middeu  syii- 
co|M\  and  sometimes  by  slight  eonvulsive  nuivfuieiitw. 

Tlie  disejL-te  occurs  chietlvin  males  at  about  tbe/ujeof  fifty, 
though  the  rajige  of  age  is  thirty-live  Ut  seventy.  N<'iirotie  <sm- 
stitution  is  often  present.  There  may  be  a  lii>ti>r>'  of  injury  and 
tiir  UMi' of  stimulants.  I^iryngitis,  bronchitis,  apical  phthisis,  luid 
uMlHuanuiy  be  pres<Mit. 

x\t  the  onset  of  the  attacks  a  burning  or  tickling  sensation  is 
felt  in  til*'  larynx  or  trachea;  tlu-re  is  a  spasmodic  cough.  |>er- 
haos  MuiH'  asibiiiatie  or  dyspn<»ic  symptoius,  wIumi  the  |uitient 
Hiuldi-rdy  fulls,  unconscious  for  a  short  time.  TluMittaoks  may 
occur  daily  or  only  once  iti  a  few  weeks.  Most  cases  are  curable, 
yet  the  disease  if*  nut  wttiiout  danger. 

If  Is  prfiliahly  a  ri^tlrx  ricurf>sis,  not  a  true  epilepsy. 

TliH  trcJitnii'iU  shoulil  be  directed  to  the  iflieving  any  Utcal 
o/mdition  or  puhmtimry  trouble,  Hn>ndde  of  potjisaium  shouhl 
also  be  given. 

I'ARAiA/.iNO  Vkrtioo  (Gkrmkr's  Diskask).— Thlfl  isadiff- 
CiUie  occurring  only  on  the  fariuH  in  Boutheni  France  and  Switzer- 
laud. 

The  Bymptoms  contiist  of  su<]den  attacks  of  ptosis,  vertigo, 
paresis  of  arms  and  legs,  and  cervico-oecinifal  pain.  Tlie  dlseaiw 
IS  uiost  prevulunt  in  the  summer-time.  It  attacks  chietly  males. 
Kinnle  attacks  last  not  over  ten  minutes,  but  may  occur  fre- 
quently. 


The  cause  is  supposed  in  lie  a  6pe<?ial  microbe  developed  in 
the  stable*  during  the  heat  of  sumtuer. 

We  nro  not  awnre  of  its  o^renm-rn'o  in  Ameriea,  though  Segnin 
calU  uttention  to  the  cloye  siuiilarity  of  the  nymptoms  to  tlioKe 
of  |Kiis<ininfr  by  coniuni  niarulatuiii. 

Hyhkualtsih  (Aluitdkv  Hvi'Kit.^.sTHKt^iA).— When  there  ia 
undue  keenness  of  the  sense  of  hearinff,  the  condition  is  ca]led 
hypenwusis.  It  oootirs  in  hyst4^na  and  hy[»notie  states.  Home 
persons  have  naturally  an  extniordinury  keenness  of  bearing.  In 
facial  paralysis  there  is  sometimes  hyperacusia  due  to  paralysis  of 
the  «tapi'djus. 

When  ordinary  sounds  cause  painful  feebngs,  the  condition  is 
called  dysarnsis.  Tliis  fwrurs  in  the  neurasthenic  and  hysterical, 
in  persons  i»f  enfeebled  vitality,  in  the  brain  citngestion  of  fevers, 
una  in  meningitis,  aliio  in  local  ear  troubles  of  an  iiiflammutory 
character. 


ofU^n  developitii'utal  in  orighi  niitl  belong  to  Uie  hAbit- choreas 
or  convulsive  tics. 

HtntUritnj  is  u  spasiiKMlio  disorder  iu  which  the  tonij^ie  luuo- 
cleH  nre  involved,  preventing  tlie  proper enunciutiun  of  worduand 
seatenccit. 

^tamm*'i'in.ff  l»  ftn  iiiifierft'ot  artlrulation  din>  sometinieH  to 
di^eiiHH  or  defti-t  in  tlie  liypo^Ios^sal  nerve  and  it«  niusclett.  It  fa 
not  a  tipasui. 

Ap/ii/ioii!iin  18  the  name  given  to  a  fonu  of  8[>asin  occurring  in 
f^penkonft  and  similar  in  iiutun*  to  writer'H  pranip. 

Clttnif!  /fn(/util  itpaam  rn'ourH  in  churea,  liyuteria,  and  during 
the  attackn  of  epilepsy.  Unique  cases  of  thlH  K|ia.sni  alijo  occur 
from  rellex  irritation  or  contrul  nervous  di^eaite. 

Tonic  linguiii  .tpasm  occurs  in  hysteria,  and  sometimes  as  an 
independent  afTection  due  to  unknown  cau^ei^,  geiientlly  tlioiw  of 
a  del>ilitating  and  nervously  depressing  cliaract^r.  Reflex  irrita- 
tion may  be  i\  caune. 

J.iNoirAL  rAKALYSis  (QLOssopLKOiA)  is  UHually  one  of  the 
Hyniptonisof  jjlosso-labio-larynjf^'nl  palsy.  It  may  !>e  caused  by 
a  bllatenU  lesion  in  the  cerebral  hemispheres.  The  condition  Is 
then  known  as  [)Hend(»  bulbar  poralysin.  OiHeasesof  the  medulla 
and  of  the  nerve  itself  may  canst*  the  paralysis. 

The  paralysis  may  1h>  either  unilateral  or  bilateral.  The 
KvmptonjK  are  an  impairment  of  sijeeehand  nf  nwallnwlng.  Puller 
details  will  be  given  uniler  the  lieml  of  Hulbar  Palsy. 

Prnffressive  JJaguai  ffrmtatrojtfif/. — A  jirogresaivo  hemiatro- 
phy or  the  tongue  sometimes  (H»enrs.  It  i»  aimlugous  in  all  re- 
sptVts  to  facial  liemiatrophy,  with  which  it  is  sometimes  associ- 
ated. It  is  probably  due  to  a  low  gradu  of  degeuerutive  neuritis 
of  the  nerve.     It  is  very  rare. 

DI8EASKSOFTHE  SPINAL  PART  OFTHE  ACCESSOKItJS. 

This  is  a  pjirely  motor  nerve,  and  Its  dlBordens  are  therefore 
spasm  and  paralyHis. 


ToRTICOIjLIH  (WiIY-NkCK,   CAi'UT  OusTiri'M). 

Torticollis  is  a  disen-^e  charat^terlzed  by  clonic  or  tonic  spasm 
of  tlie  nmseles  supplied  by  the  spinal  accessory  and  often  of  other 
muscles  of  the  neck.  There  are  several  forms  of  wry-neck,  which 
must  l>e  diHtlnguitihed  from  each  other.  They  are:  1,  congenital 
wry-neck;  2,  symptomatic:  wryneck;  a,  s|>urious  wry-neck,  from 
spinal  disease;  4,  true  spasmotllc  wry-neck. 

1.  Congenitiil  ivrtz-Ufck  is  due  to  some  Intra-uterine  atrophy 
or  ohstetricAl  injury  of  the  Mcrno-c\Lndvv\utttitnvd.  U  cuvurs 
oftenest  after  breech  or  fo<»t  vr«««nXat\ouft.    t\\e  t\%\vX  t\^*  Vk 
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usually  affected.  Th«»re  is  no  8i>a«m  at  all,  bat  the  neck  is  fixed 
lo  one  side  by  the  shortness  of  themuticle,  aud  alst)  rt»tnte<l  to  the 
opjjoeite  skle.  The  ileloi'iuity  be<'Oiiies  more  noricejiblf  as  the 
child  grows  older,  i»ecau8e  the  |wiri8  atrophy.  The  atrophy 
affects  not  only  the  shorteneil  inuscies,  but  the  face  on  the  af- 
fected side. 

2.  8y$nptoinaUe  wry-fieck  is  usually  due  to  a  rheuinatie  myo- 
sitis, and  uccurschiefly  in  children.  It  may  be  due  aUo  to  tumora, 
adenitis,  abscesses,  and  local  syphilitic  diseaHe.  In  theKe  cases 
there  is  always  pain  and  tendernetu^  a^bociated  with  the  deformity. 

3.  Spuriouff  irrif'ttevk  is  an  apparent  or  real  spasm  of  the  neck 
muscles  due  to  carlcy  of  tho 
spine. 

yrea/men/.— Congenital 
wr>--neok,  if  taken  early,  can 
be  cure<l  by  tenotomy  of  the 
stemo-  mastoid  and  s  u  b  s  e  - 
quent  fixation  of  the  neck 
for  a  timt*.  When  osseous 
clian^^es  have  occurred  per- 
fect relief  i»  impossible.  Symp- 
tomatic rheumatic  wry-neck 
is  a  trivial  aud  temporary  af- 
fection, which  needt*  only  to 
be  palliated  by  hut  applicu- 
tioiis  aud  saline  purges  until 
cure  takes  place. 

Spurious   wr>*-neck    re- 
quires suitable  orthoi>edic  measures,  such  as  the  plaster  Jacket 
and  jury-raasi. 

4.  '^patimodir  Wry-Nerk. — This  is  a  purely  nervous  dii^e^Lse 
characterized  by  spa-^m  of  the  mu?*cles  supplied  !>y  the  t<pina1 
accessory  and  sometimes  by  the  upi>er  cervical  nerves. 

Etifilofff/.—V/omvu  are  much  oftoner  affected  than  men.  It 
occurs  in  early  adult  and  middle  life,  never  in  children  or  old 
Ijeople.     A  neuropathic  constitution  and  heredity  often  exist. 

The  exciting  causes  arc  occiipation.s  which  put  the  lateral 
muscles  of  the  neck  on  a  strain,  depressing  emotions,  physical 
shocks  and  blows,  rlieumatic  influences,  and  perhaps  malaria. 
Sometimes  no  cause  can  be  detected.  Keflex  irritations,  perhaps, 
exist  in  some  cjise:*,  but  it  is  difllcult  t<i  tind  them. 

Si/mptoms  —Thif  disease  liegins  with  slightly  painful  sensa- 
tions in  the  neck,  which  are  soon  accom[>anied  with  spasm.  Tho 
spasm  is  at  fir&it  clonic  and  intenuittent.  The  »terno-tmtstoid  is 
oftenest  involved  of  single  muscles;  but  the  rule  is  that  the 
upper  Sbreti  of  tbe  trapezius  are  also  aflected.    t\\*  \«lX\«viJC% 
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hf^ml  is  Iru'liriifil  Tnwanl  tlif  iiffct'fod  nidt*  by  the  trapezius,  the 
chill  if*  niiwil  utk]  the  h<*iul  rotattnl  Ut  the  o\t[»uh\tv  ^UW  \*y  thi> 
Hterno-iiuiKtoiil  aitil  Tm|i<*/iiiti,  ilikI  thiHis  tho  typi(.*iLl  iKisitiou  lu 
tli««  ilijieiuit*.  If  both  trai»e/.ii  iiri*  aJTeeted  the  heiul  is  imlloU  buck, 
but  thin  l8  a  rare  furiii.  It  In  ralUni  rctri>collic  spjisiii.  The  rom- 
pk'xus  and  obUquus  superior  are  the  only  otiier  ntx^k  mtuoles 
which  vuu  rotikto  tho  head  to  the  opposite  aide.  Thi^y  aro  sup- 
pliuit  by  tlie  upi>er  eervjco.!  iiervea  uiitl  are  Koiuetimefl  involved 
in  wry-neck.  In  tortJcaUiit  ttic  nm&cles  alTocti^d  with  spasm  Imvo 
u  shJiiliir  phyHioloKiwil  function.  Hvnco  while  the  **terno  iuub- 
toid,  tra{>e7.tuei,  couiplt*\ii8,  and  8Ui>erior  oblique  on  one  uide  aro 
attacked  by  tlif  Hpiiyiiii«.  unisclea  on  the  other  Hide  may  be  at  tlio 
same  time  inn)lJCHted.  Tlic  opi>osito  muscle  <Himmonly  nlTert€*l 
\H  the  »ip)eaius,  wliieh  incline8  the  hea<l  laterally  and  r<.>tateH  it  to 
the  name  Hide.  Probaljly  tho  ileop  muMelev.  recti  eupitiK  ixwtiol, 
major  and  minor,  ami  the  inferior  oblitpie,  whicli  draw  the  heiul 
biu'k  anrl  rotate  to  the  Mime  side,  art.vali«o  at  time?i  alT^'t^ni.  The 
list  of  museleH  that  may  be  Uivolved  and  their  nerve  supply  Is  aa 
fidloWH: 


Function. 


» 


Tumtog  Heftd  to  Oppo«lt« 

TumStut  or  IncltnlfiR  Bead 

NtTV9 

Supylj. 

lnvulrt»l. 

HUfmtxIf  tdo-nittttokl .... 

KkfTMUb. 

ElevcDUL 

■.WVVUMk. 

XuvlrH    nuvly 
Involred. 

Hectl  capitli  pontlut.   niAj., 
mlu . ,  Inier.  obbq. ,  ai>lctitu«. 

CVrrlcaL 

CervkuU 

b 


Extreme  rotation  without  much  retraction  of  the  head  would 
Indicate  involvement  of  the  Hterno-cleldo-mastoid  and  opposite 
s|)lcniu«.  Uetraction  of  the  head  indicatoj*  involvement  of  both 
tra|H>/j). 

The  difioa.«e  may  start  in  one  miiftelo  and  gradually  extend  to 
othens,  even  involviutr  the  facial,  mimticatory,  and  hnichial  nerves. 
A»  it  procuresses  the  spaHiu  liecomes  more  coriKtant,  and  Hnally  it 
nuty  be  tonic,  iiever  yieldini^  except  to  artillcial  means  or  during 
Hleep.  The  pain  associat-tHl  with  the  dieeiise  (gradually  decreatses. 
The  affected  muselea  hy|)ertrophy,  the  muscle.s  thrown  into  dis- 
use atrophy.  There  is  »ome  defoniuty,  in  time,  of  the  neok  and 
hhoulders,  but  fa<Mal  agyminetry  does  not  occur  in  this  fonu 
unleH!>  it  bej^ins,  a»  i»  very  rarely  the  e«M*,  Iwfore  maturity. 

The  disease  may  be  complicated  with  or  alternate  witli  other 
Utiurohes.     I  have  known  epiie|J^y  to  be  a»»ociated  with  it. 

PiithithKjy. — The  disease  is  a  neunwit*  itivolvin^'the  bulharand 

lower  cerebral   centre**.     The   neuroineehanisni  contn)llinjf  the 

Uittvt*inentn  of  tlw  neck  is  unstabAo  anvX  owi  o\  cc«\1to\..    <'oim«- 


qnently  it  sends  out  irkt«nnJtt«nt  and  irregular  difioharges  of 
nerve  force.  The  seat  of  the  typical  disease  is  never  in  the  nerve 
alone,  probiibiy  not  in  the  cort«x. 

It  is  a  tlif;turbaiu«  of  nutrition  and  function;  it  hns  no  pathvt- 
loj,nortl  anatomy,  though  vascular  disturbances  of  the  nerves  and 
centres  may  be  present. 

The  diitgntjsia  hits  to  be  made  from  the  other  forms  of  wry- 
neck mentioned.  The  age,  history,  and  fixed  chara4*ter  of  the 
spasm  &erve  to  difitingulsh  con;^enital  wry-neck.  The  liistory, 
the  pain  and  tenderness,  and  the  temporary  duration  differen- 
tiate the  rheumatic  forms. 

Tlie  increased  rigidity  on  (Missive  motion,  the  pain,  defonnity, 
and  other  Higns  of  cervical  caries  are  sufficient  to  diagnosticate 
vertebral  disease. 

Pruijuoifiif. — The  disease  is  not  fatal.  It  generally  reaches  a 
certain  stage  and  then  remains  chrrjuic.  In  rare  cases  it  is 
cured ;  in  many  others  it  can  be  much  ameliorated.  Cases  occur- 
ring in  young  people,  in  the  hysterical,  and  in  those  without  a 
decided  neurotic  history  are  the  most  favorable. 

Tnutmftit.—Thv  drugs  which  are  efficient  are  opium,  atropia 
or  hyoscyamine,  conium,  gel^mium,  valerianate  of  zinc^  asa- 
fiBttda^  ohlonii,  bromides,  arsenic,  luid  cocaine.  Of  these,  opium, 
atropia,  gelsemium,  and  zinc  are  generally  the  most  efllcacious. 
Opium  uiu.st  be  given  with  great  caution.  Atropia  rfhould  be 
given  hy|>odermicaliy  in  increasing  doses  up  to  intoxication  {gr. 
,\,)  (Lesr.ynsky).  The  j^Ivanic  and  faradic  currents  are  useful 
adjuvants  iu  helping  to  relax  the  s[uuim  and  keep  up  the  nutri- 
tion of  the  niusc!e«;  but  alone  they  are  not  curati%-e.  Massage 
and  stretching  the  nc<*k  in  a  Sayre  apparatus,  together  with 
systematic  exercise  of  the  neck  muscles,  often  help;  neck-stretch- 
ing will  even  sometimes  cure.  The  only  surgical  measures  to  be 
advised  are  nerve- resection,  and  possibly  the  partial  cutting  of 
the  sterno-mastoid  muscle.  A  verj'  few  cures  and  many  failures 
have  followed  surgic-al  interference. 

Splints  and  mechanical  fixation  apparatus  do  no  good  as  a 
rule. 

Resection  nf  the  posterior  branches  of  the  upper  three  or  four 
cervical  nerves  as  suggested  by  Keen  has  done  great  good  in  a 
few  cases  (Powers). 

Spapmi's  N'rTANH  (eclamiiHiM  nutans,  nodding  spjiam,  salaam 
spasm,  oscillating  .^iiiasm). — '1  his  is  u  disonier  occurring  chieflv  in 
cnildreu  and  churacterizod  by  rhythmical  nwlding  or  oscillat- 
ing movements  of  the  head. 

£/io/o(/i/.— The  disease  oc-curs  in  young  children  who  are  anm- 
mic  and  badly  nouri-slunl.  Dentition,  digestive  disorders,  basilar 
meningitis,  gross  disease  of  the  brain,  are  causes.    Sometimes  it  is 


• 
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only  A  kiiul  r^r  liaUt  ohoroa,  ami  occAslonally  tliitt  hubit  oonttn* 
ues  <liirifi)j;  life. 

ASi/fnptoms.—Th«  disease  iiiny  fome  on  siulduiily :  luort*  nirely 
it  <lt!Vt!K>iJ8  slowly.  The  patunt  Iwis  [Kintxysius  usually  of  a 
ratlH»r  violent  rliaraoior,  luatiu^?  tar  nunutos  or  lumrs,  or  t»von 
contiiiuhiK  nearly  all  the  ttuie  ex*'e]jt  tlnriuK  sleep.  The  head 
luoveH  thirly  to  sixty  times  n  luiniitc*  usually,  hut  the  motion 
may  be  slower  or  faster.  MuveuientH  of  the  uyo«  and  faeial  imuk- 
ole«  often  eoiui>lieate  the  alTeclion.  The  paroxysm  may  end  inan 
epileplin  atfiutk. 

The  dntt/noffis  is  easily  made  by  the  Aymntoms.  The  prof/rwah 
and  tnatmtht  depend  upon  the etiolo^jv.  Hrondde  of  [MitaKKium, 
byoficiue,  and  i^yrup  of  iodide  of  iron  1  Iiuve  found  ubt'tul. 


Pahalvsis  of  thk  Spinal  Part  of  the  Accessory.— ^/r'- 
o'".'/.V.— The  causes  are  injuries,  caries  of  vertebra,  proiijrewive 
muscular  atrophy,  and  uU  foruiH  of  Kpuml  dineatK.*  reoehlut;  hlj^h 
up  in  the  cervical  cord, 

Si/mpf.omK~\VhGn  one  norre  is  paralyzed  the  head  may  Btill 
bi«  ju'ld  »trai»fht,  but  there  Ih  inability  to  rotate  it  perfectly.  The 
prominence  of  the  stcrno-mafitoid  is  ubsent— atrophy  takes  placid 
>fo  spasm  of  the  other  muiwle  occurs,  and  there  is  no  such  thin^ 
OH  paralytic  torticollis  (Oowers).  The  involvement  of  the  trape- 
zius causes  a  depression  in  the  contour  of  the  neck,  especially 
noticeable  on  deep  inspiration.  There  is  Rome  trouble  in  raising 
the  anu,  the  Kcaj)ula  is  drawn  away  from  the  spine,  and  the 
lower  an^le  is  rotated  inward.  When  both  nerves  are  paralyzed 
there  is  jjn'at  diltlculty  in  rotating  the  ht'utl  or  raisiuj^  the  chin. 
Paralysis  of  both  sterno-mostoids  causes  the  chin  to  drop  back- 
ward, while  paralysis  of  both  traiH^zii  in  their  upper  parts  causes 
the  head  to  tlrop  forwanl.  Atroidiy  of  the  muscles  attends  the 
paralysis  of  the  nerve,  and  degenerative  reactions  nuiy  l»e  noted. 
Tl»e  cervical  nerves  a[*pwir  sontetimes  to  supply  the  sterno-iuae- 
toid  and  up|j«r  (lart  of  the  tra|M?zii]M  so  much  that  in  disi*aj^«of 
the  accessories  decided  paralytic  symptoms  are  (ibscnt.  When 
both  parts  of  the  spinal  luu-cssory  an*  invnlvnl.  il Topping  of  (he 
palate,  dysphonia,  and  rajiid  pult$u  are  adth'd  .nymptoms. 

The  diftywisitt  de|wnds  npon  a  thorough  examination  of  the 
motility  of  the  parts. 

The  treattneiU  is  haded  on  a  luitrwledge  of  the  cause  of  the 
diflease. 


The  last  two  coooygeal  n©rves  are  microscopic  in  size,  and  the 
firsr  pair  i.-*  ven*  Hinall,  wi  thai  practically  tnere  are  hut  tliirly 
sets  of  spinal  nen-es. 

The  po.»iterior  roots  are  connected  with  gangrha  lying  in  the 
inter\*ertebrM.l  canal,  and  calletl  inter%'ertebral  ^can^ha,  or  gaii^ia 
of  the  i>o8terior  roots.  The  mixed  nerve  is  connecte*!,  by  flbree 
that  C4>iue  chiefly  from  the  anterior  root,  with  tlie  Hyuipathetic 
or  pnevertebral  ^an^Ha. 

For  the  jjuriit^se  of  conveniently  studying:  the  diHeases  of  the 
spinal  nerves,  we  divide  them  into  six  different  groups,  each  havinfc 
a  souiewluit  lieiinite  worit  to  do.  Tiiew*  groups  are  shown  in  the 
accuiupanying  table,  also  on  p.  t^. 


strands  of  Spfn&l 
Nerroa. 

Distribulinn. 

Associated  Canfclla 
ol  syui|>uttiL-tic. 

Oroap    I  ... 

n.... 
"  in.... 

"     IV.... 

•'    v.... 

VI.... 

Upper  four  ctTrical. 
Lowf  r  /our  CTvleal 
uul  (Iratdnrsiil. 

rpper  six  dorul. 

I.«wtT  fix  doriftl  «x- 
OepiU^ 

Twelfth  donat.  fgpr 
lumtAr. 

Firih  lumbar  Md  nve 

Occipital  retrlitn.  n^ck. 
Up|>er  fxtrvmlli^w. 

Thoracic  waa 

AlRliinilniil  wall,  unper 
luiiiliAr.  iippfr  laU'ral 
thigh  surface. 

Lumruir  n-Ki'm.  iippiT 
kIuIcaI.  nulrTioruml  in- 
bt>r  Hugh  aiiil  kat-t^. 

LowtT  gluteal,  posterior 
thJK)'.  leir 

Ftrrt  cervical. 
SecoBd   and  Uifrd 

uerrical,  flrHt  dor- 

mU. 
First  to  aixUi  dtir- 

sal. 
Fifth     to    twc>Ifth 

doraal. 

First  to  ftiMrth  lum- 
bar. 

First   to  arth  M- 
craL 

Group  I.  Thb  Upper  Cervical 

includes  the  first  four  of  thespinal  nerves.  These  divide  into  an- 
teriorand  |x>sterior  branches.  Tlie  posterior  branches  supply  the 
UiUMsJe®  and  skin  of  the  back  of  the  neck  and  th«  tjccvvvit.-  'Th« 


8|>eciai  iliiftribution  of  the  nerves  is  shown  in  the  table  aiid  Fi|f, 
71, 

The  upper  rervifiil  nerves  sunply  luution  t«  the  uiuwles  which 
rolat**  the  lieatl  and  draw  it  Iwick  and  NJitewiiys. 

Una  brunch,  tUu  phrenic,  uupplies  the  dinjitira^m;  other  muu- 
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cies  a«8i8t  tn  fixing  the  thorax  In  forced  inspiration.  They  inner- 
vate some  of  the  hyoiil  nnU  thyroltl  mu^'l^^s,  but  have  no  influ- 
ence on  phonfttion  {irdei^lutition.  ThLs  jrroupof  nerves  is  iu close 
connft'tion  centrally  with  the  tri|n»niinal  nerve,  whow  dewendinur 
nxi!  reacheb  down  into  the  eervical  cord.  The  (ihre.s  to  the  w^Jilp 
luid  foee  also  ann^touio&e  with  the  trigeminus  in  their  peripheral 
distribution  to  the  6calp  and  chiu. 

The  diseasee  of  the  upper  cervical  ^roup  are  spasms,  paralyses, 
and  neuralgias. 

Si'ASMoiiic  DisKASKS.— ToRTicoLMs  may  he  limited  to  the 
cervical  nerve*,  as  has  been  shown. 

ToMC  HPASM  eausiug  a  rigid  neck  is  a  frequent  symptam  of 
meningitis,  and  forms  part  of  epileptic  and  other  convulsions. 

In  oscillatorj*  and  rotatory  spa.sin«  the  cen'icjil  nerves  are  in- 
volvt«d. 

Hiix'onan  is  a  clonic  siuu^modie  disorder  of  the  phrenic  nerve. 
It  is  usually  due  to  gastric  disturbance,  with  flatulent  distention 
of  the  stomach. 

When  chronic,  it  i»  caused  by  hysteria,  neuritis,  diaphratrmatic 
pleurisy,  or  some  pressure  upon  the  uer^*e  in  its  course.  1  have 
seen  a  case  iu  which  it  was  probably  a  pure  spasmodic  neurosi^i. 
Ordinarily,  hiccough  can  l»e  stopped  by  simple  carminatives  like 
spirits  of  chloroform  or  lavender.  In  obstinate  ca^es  in  which  no 
known  cAiise  can  be  found.  i»il(K'arpine,  hyiwcine.  and  bromides 
are  luteful.  Counter-irritation  along  the  neck  helps  some  cases. 
A  most  effective  measure  is  to  lay  the  patient  supine  over  a 
thick  bolster  so  that  the  heoil  hangs  down  and  the  thorax  arches 
up. 

Pahalysks  AXi>  Arnopuv.— Tlie  cervical  muscles  are  para- 
lysed in  progressive  inu.scidar  atrophy  and  in  pachy-meningitis 
hyjiertrophica,  and  occasionally  in  vertebral  and  iH'ripheral  dis- 
ease or  injury.  Some  deformities  and  weakness  in  liead  move- 
ments result,  but  the  most  serious  consequence  is  involvement 
of  respiration  through  paUy  of  the  phrenic. 

Paralysis  of  thk  Phukmc  Nkuvk.— A7/0/0/7J7.— Such  pa- 
ralysis may  be  due  to  disease  or  injury  of  the  cervical  cord,  and 
also  to  peripheral  diseas4\  to  whi<'l»  the  nerve  is  s<uaewhat  liable 
owing  to  its  long  course  through  the  anterior  mefiiastinum. 

Pleurisy,  peritonitis,  medlasTinal  tumors,  rheumatic  and  toxic 
influences,  and  hysteria  are  among  the  special  eauses  of  phrenic 
]>ara]ysis.  Spinal-cord  disease  Is,  however,  tlie  cotumonest  eti- 
ological factor. 

Sjpnptttfiiit. — In  diaphragmatic  {'paralysis,  if  bilateral,  as  is  usu- 
ally the  case,  there  in  either  no  movement  of  the  abdomen  or  the 
epigastrium  and  hypochoudrium  are  drawn  in.  t)n  slight  exer- 
tion there  is  dyspnoHi  and  iucrease  of  respiratiou. 
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^^P"  terefal  electrization  one  vnu  icvt  a  coDtraction  of  tbediiipbragiu. 
r             Iq  parolvKis  this  fact  should  be  utilized. 
1                        (.'KRVICOOCCIPITAL  ^'K^'RALG1A— NKCK  PAlXH.^Eti'olof/y.— 

Pain»  in  the  Iwick  of  the  hea<i  ami  neck  occur  in  mig^ruine,  in 
hysteria,  Hpinal  irritation,  and  neuraHtbenia,  as  a  ronult  of  eye 

2 

J^Cerrical            ^J 

08  a  »;yni|)tom  of  brain  tumor, 
meningitis,  and  rheumatic    iti- 

J 
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fl 
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flawmation   of  the  neck  mus- 

G 

cles  and  nerves.     True  cervioo- 

^H     occipital  neuralgia  is  not  rare, 

^^m     b    much     more    common     in 

^H      women.    o<X'urs    between     the 

"      ages  of  twenty  and  thirty-five, 

and  is  often  a  reflex  of  pelvic 

Symptoms.  —  Migrainous 
(>ain»  have  beeti  describetl.     In 
spinal    irritation  and  hysteria 
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the  troublo  is  central,  or  i)er- 
baps  shifting,  it  is  eai>eclHlly 
cbarm'terized  by  asliarp boriufcr 
pain    just    lielow  tlie  occiput. 
With  it  there  may  be  evidences 
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of  cerebral  congestion  or  anie- 

W 

mia,  with  vertigo  and  biintneiis, 

^             but  not  vomiting.     The  boring 

pain  is  almost  patliognomonic 

of  jtpiual  irritation.    In  neuraa- 

n 
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tbenia  the   pjiin   is  more  of  a 
tired,     aching    character.      In 
typical   neundgia  the  pain   is 
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usually  unilateral,  paroxysmal. 
and  sharp,  sometimes  reaching 
the  intensity  of  a  tic  doulou- 
reux.   There  are  tender  points 
over    the   exit   of    the  nerves. 
The  disease  lasts  for  five  or  six 
weeks.     If  of   reflex  origin,  it 
may    becouie  chronic.     The 
painfi    may  alternate  with   or  j 
Take  the  place  of  a  trigendnnl    < 
neuralida.  The  nerves  involved 
are  the  great  and  sninl!  oocipitid 
from   the  second    pair  and    a 
branch  from  the  tJdrd  pair. 
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7V#a/.m^/i<.— ^ienerftl  constitutional  trentnieiit  ronwsts  in  the 
II HO  of  imTi-rliPUumtios.  :«ucti  ns  the  8tilirylates.  Tlu*  mi]riat<?  uf 
auiniuniii  luw  tlotie  nie  j;oo*l  servcie.  In  women  |»elvic  troubles 
shouUi  be  lf>okeil  for:  in  both  twxen  the  eyet<  must  bi^atti-nfkHl  to. 
lj(x*ally,  countpr-lrritants.  ouppin^f,  antl  leeching  are  iinofui .  mus- 
tard and  caiwictnn  pastos  arc  often  a  jrreat  wlief.  The  tro-bag 
al8(>  is  of  horvifi.'.  Trepliining  the  woipitiil  bone  ha.*  cured  one 
obstinate  ca-se^  and  rejecting  the  occipital  nerves  another. 


Group  II.  Tuk 


LuwER  Cervical  >'brtka 
I'bKxua 


AM)  Brachial 


Antjfotnt/iuid  P/t j/sfoIogj/.—Tho  antorlor  branehcBof  the  lower 
four  ct*rvical  nervcn  and  llrst  dorMil  nerve  unite  to  form  the 
lirnrhi:*!  plexus.  This  jfivcs  otT  .vAorf  n«/'ee*  to  the  RJmuUlor  and 
trunk  ami  /'irif/  ntrrts  to  the  arm. 

Tiie  mode  <tf  formation  of  the  bmehial  |tlexu»  Im  ^buwn  in  ttie 
diiij^ram  ( l-'ig.  7;^).  Jt  i^  in  aceorthuice  wirh  the  deNcriptions  of 
Walsli  and  Allen.  Tlie  short  or  upi»er  branchen  suoply  tho 
Bhouliler  and  intercustnl  iuUM*le>i.  The  /oh// or  lower  lirancboH 
Fupply  the  arm  and  liand.  The  neurolo^iht  nee<lH  to  l<now  U) 
the  iiMiscular  distribution  of  each  nerve  and  the  function  i>f  the 
luu-Hi'le;  (2)  the  cufaneous  sensory  distribution  .  and  (H)  the  level 
of  oHj^iii  of  the  nervcH. 

Tlie accompany inpfijcwres  and  table  ffive  these  |wiint8.  and  will 
Ijc  found  useful  for  Htudynnd  reference.  They  are  btuted  ut>oii 
tlie  investi^atiooK  of  Ferrii^r  and  Yeo,  Thorbuni,  and  alsHj  on 
Abbenand  my  own  experiments. 

7'hf  Antin'i/f^ment  oj  the  Jiiurhiai  J*le.rus.—U  is  made  un  of 
three  nerve  trunks,  which  in  turn  make  up  three  coiiIh,  these 
cords  giving  off  various  brauches,  thuB: 

1.  Trunk  from  sixth  )  ,  ,„ .„ ,   {  Ext.  ant.  thoracic. 

and  He  v  e  n  t  h  -  ^\'    ".I    Vivl      ^'  ■  M»^«MiloHM.t»ncouK. 
cervical  roota    )    ^^hIch  gives  o(T    (  outer  hea«l  uu^iian. 

Inner  head  uie<lian. 


Trunk  from  eighth ')  « 
eervieal  and  first  ; 

J 


onufi  hiner  eord, 
which  gives  off 


Ulnar. 
Int.  cutan. 
Int.  ant.  tliorac. 
IntorcoBt.-hum. 


dorsiil  roots 

S.  Trunk  from  tUtb, 
sixth,  Hcventh, 
lUideit^hthccrv. 
and  tlrNt  ilorsal 


The  foUowin^f  table  bIiowm  the  origin,  nmwular  dlKtribiitlon. 
and  effwt  of  paralysis  on  the  motor  but  not  on  the  sensory 
nerves.     This  latt<>r*iH  iudicateil  in  the  Ugure  (Fig.  71); 


fonns  posterior  cord  J  f"****';^!,;"',!^''- 
which  gives  otr     ^''.^'rcnmllev 


Fum-Uou  a»  SCbcwn  by  Effect  of 
Pnralysis. 


rircumflrx. 

Fifth,  iixth.  BtfTeoUi,  and 

SuprBMcaiiuUr. 


SuhacApular,  short. 
KlfUi  and  nixtb  cervical. 

8ubsrArrt]l&r.  loHtc- 

Fifth.  Kixib,  Hfvfuth,  aii<I 

Axit«rior  Uioracic. 

r        :         '  nrUi  wrvloal. 

■  1. 
1  sixth,  sev 

Et-iiiii,  mm  cif^hth  tM'rvli-nl, 
MMlon. 
Fifth.  BtxUi.  Mf^'snlli,  and 
rjjclilh  etrvh-ol. 
r 
; 


Vlnar. 

Elchth  uen-lcaUnnrt  durs&t. 


Semitim  nmxtiiK. 


Tvrrs  nilDor. 
SapmKiiinaliiH. 


Inf niMpliiatufi    and 

teres  minor. 
Sul«cA|Milar«to. 
Terwt  itmJLti'. 

LoUas.  dorsi. 


Pflctoralis  ZDnjor. 

BlceiM  and  bmchi- 

slU  aoticus. 
Triceps 

8u[liDAtOIV6. 

Kxt^wMor  CAi-p,  red. 
Kxtcntur  carp.  ulc. 

Extensor    comm. 

digit. 
Elxtecuor  p. ).  |ioUic 
Ext4iuor  ft.  1.  pntlie 
Extenuur  oss.  met. 

poUic. 
ProtiAtoree. 
Fltfxor  carp.  rad. 
K1«ror  Biibllm   di^ 
nexor  nrofuud.  dl^;. 

ratUol  hair. 
Two  liimbric»Ie«. 
Abductor  pollic. 
Kleror  |»olllc. 
Flexor  carp,  ulnar. 

Flexor  profimd.  dig. 
ulnar  half. 

IntvroiiW:-!. 
Two  lumhricolMi. 
Flexor  minor  difrlU 
AdilucUip  pulHciB. 
Inner  half  of  tlexor 
brev  pnlllcii. 


IHiatQrinr  cdfc**  of  itcapuU  ts  rotnl- 
ihI  out  when  iimi  la  roiVMl  and 
corned  torwonl. 

Weakvatot;  of  elCTOtkMi  of  aImhiI 

der  aud  of  lnsptratltM. 
l<oB8  of  power  to  raUe  nnti. 


Weoki-iiM  itowi'r  in  ruiM*  Rnn  ; 
lieod  of  huuivnitt  tf  ikIk  to  fall. 

l>M80f  al>dtiotor«,  niotiuii  fornanl 
and  Inward  ruiail(»ii  uf  huineruK. 

Loaa  of  rotation  of  liiimt-niA  out- 
ward. 

Wenheoit  inwnrdri'taltnn  of  arm. 

W»«keu«  iwwer  of  el*.'vatiut( 
ahouldfr. 

Wi'akf  DA  powtT  to  di?pro*ii  shniil- 
rler  an<i  to  pull  arm  hackwrard 
and  (o  kide. 

Luttt  to  pull  ami  down  and  for- 
ward and  to  shmc  tiie  Hhoulder. 

LotiS  of  AaxJon  of  furranu  and 
wealnieMof  in«pirailnu. 

Ijoas  of  extension  of  forvami. 

Lo88  of  miplnatioD. 

Extension  of  wriitt  1««*t  <*xc*ept 
wh**ii  nnK«ni  on;  Rexcd  ;  lateral 
derlalioa. 

Impaired  exteiudon  of  first  jtho- 
lanffeoand  wrlfli. 

Iiitpolrment  of  extetuloc  of  thumb. 


Loan  of  pronation. 
WeoltMied  fluxion  of  wrisrt. 
Weakened  Hexloo  of  WH\>nd  and 

thiril  phalanges  of  flrsL  uud  sec- 

ond  ftb^rs. 

Lt>tw  of  abduction  and  flexion  of 

thimkh. 
Weakened  flexion  of  wrtet;  radial 

dtfvtaclon. 
Weakenird  (h-xion  of  second  and 

third   phalantfett  of   third  ami 

f'tunh  finders. 
Li  tus  of  flrxitiu  of  first  phalanges 

Olid  of  exteutfion  ot  Ae<>.>iid  and 

third. 


1>ISEA^KS  OK  THK  LoWEIl  CEHVUAI,  NBRVK  fTROlTp  AND 
THE  Brachial  l*LKXrs.— The  norves  of  this  ffroup  are  sub- 
ject to  the  piitholo^ical  lilsturlMiiK-w*  t*oiuiiK>ii  to  nil  nervea.  I 
shaJJ  dej*crii>e  Ihein  from  the  clinical  »i«ie,  which  gives  the  follow- 
iui;  difionJers . 

I  Combined  arm  palsies, 
rppcr-anii  ty|)e  or  Erb's  palsy. 


Paralysee. 


^  lx>wor-anii  tvi>o. 

I.  Paralysift  of  individual  nerves. 
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8paHniodic  Ditwinlers.  -;  Occupation  neurooes. 


BrHoliial  luMimlKia. 


Sensory  DfHortlera.       \  iM^itnl  iieiiralt^ia. 
(  Nuiub-lttuiUii. 

Secretory,      Trophio,  i 
find    Vasotuutor-;  Neurotic*  ustlcniu. 
Disorders.  v 


Brachial  Paralysks,  Arm  Palsikh.— Thp^^pot^purnsrom- 
blned  or  total  arm  palsieH,  upptT-ann  and  low**r-anu  ty|M*H,  and 
parnlym.'**  of  hingU*  nerve». 

CoMBiNKD  PARALYSIS  of  the  bmrlilal  nervpK  is  a  condition  in 
wliitli  all  or  nearly  all  tlie  branotiosof  the  pltixiii»  and  itn  brttii<'he& 
nre  involved.  Total  arm  paLsieH  make  up  alHiut  hIx  [M^r  rent  of 
all  peripheral  paralyses,  and  are  about  one-fifth  as  frei^uent  tm 
Bingle-iierve  paralynes. 

Miologi/.—'Vhvy  ot'our  oft«ne«t  in  men,  but  are  not  rare  in  In- 
fants, being  then  duo  U*  injuries  during  [mrturitfon.  After  in- 
fiuiey  tiiey  arc  uiohI  frtnpieiit  in  early  ami  miildlf  life. 

Thoexritintf  uauues  are  obstetrical  and  other  injuries;  deep- 
seated  itdlammationH  and  tumors;  sliouldcr  di!*hH'ntlons:  pri- 
mary neuritiB;  erutrli  and  other  forniH  of  mechanical  rompres- 
sion;  functional  paUich,  from  overwork  and  hyuterta;  in  rare 
oaAefl,  Bpinal-cord  and  brain  dii^ea^e. 

The  si/mptomtt  var>-  with  tlie  severity  and  extent  of  the  leaion. 

With  regard  to  severity,  there  are  three  degrees.  In  the  iirst 
there  is  nimply  a  transient  palsy,  due  to  lying  too  long  on  the 
arm.  The  arm  feeU  heavy,  numb,  and  "asleop."  In  a  T^w  min- 
tites  or  hours  this  palsy  diiMiiti»f'ars.  In  the  second  degree  the 
nerves  are  so  much  ronipi*csst'd  as  to  be  mechanically  injured. 
If  the  pjiti*Mir  hiiA  bcoti  ilrinking  hard,  even  moderate?  pressure 
may  net  u[»  an  inJIaiunmtory  ur  destructive  iir<.»cewt  that  leads  to 
quite  a  serious  palhy.  In  the  third  degree  the  nervpK  are  m*tuAlly 
cut  or  torn  across,  or  so  compressed  as  to  lose  their  anatomical 
integrity. 

The  resulting  §ymptomB  ore  thom*  connnon  to  all  nerve  in- 
juries, vir..,  iriindvHii*,  wasting,  chang«*«  in  electrical  reaction  of 
the  nmseles.  Pain,  tendernesM,  antvsthesia,  trophic,  secretorj't 
and  vasomotor  di(*turbnnceM  are  al**o  present  in  varying  de^gree. 

The  distribution  of  the  paralysis,  atrophy,  and  sensory  dis- 
turl>ance  depends,  of  cour«».  upon  the  arm  nerves  chiefly  in- 
volved. The  diagram  (Fig.  71)  will  enable  one  to  nee  in  any  ea*a 
where  the  trouble  is  localiztHl. 

There  are  three  oouimon  symptouiK,  howe%'er,  of  which  it  is 
often  very  important  to  analy^x*  the  cau»e.    These  ai*o  the  loss  of 
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power  for  elevatiou  i>r  the  anu  and  for  Mexion  and  extension  of 
the  forwinii. 

Fltxiitn  of  the  foreann  is  performcMl  by  the  bicop(»  and  brachi- 
anticus,  and  is  hf)i>ed  by  tht>  supinator  longus.  These*  uiua- 
pIw  are  jtuitplJMd  by  the  mngciilo-cutaneouh  nerve,  except  the 
supinator,  which  in  MUttplied  hy  tlie  iiiU8Culo-spiral.  Hence  when 
aperaoQ  cauiiot  flex  the  forearm,  the  uiUBcuIo-cutaneoub  is  chietly 
alTected. 

ExUn^ion  of  the  ann  \a  done  by  the  triceps,  which  is  supplied 
by  the  umscuio-spiraL 

Ehp*Ui'*n  of  (he  Arm  OuiwnrfL — Inabihty  to  raii^e  the  ann  it) 
the  coiunion  and  Ktriking  symptom  in  combined  brachial  palsies. 
The  arm  is  raised  by  a  number  of  HlUKde^^.  Tlie  deltoid  aels  flrbt 
and  most,  but  it  can  only  nuse  the  arm  to  a  right  angle.  It  is 
8upphe<]  by  the  cireumflex  nerve  from  the  posterior  cord  of  the 
plexuH.  After  the  arm  is  raiwtl  to  a  right  angle,  it  is  further 
elevated  by  rotating  the  seapuhi,  and  this  is  done  chielly  In'  the 
midille  part  of  the  trapezius  (lower  cervical  and  upper  dorsal 
nervefi)  and  by  the  serratut*  nuijjrnus,  sup[>lied  by  the  posterior 
thoracic  nerve.  A  number  of  other  mu.«!clescoiij  bine  to  strengthen 
elevation  of  the  shoulder,  but  this  action  can  fmly  be  al)oliahed 
by  imralysis  of  the  deltoid  or  traper.ius  and  ternitus  magnut». 

The  iliaf^notifs  of  these  caiM\s  involves^  first,  the  consideration 
of  the  seat  of  tlie  lesion  and  the  special  ner^'esinvolveil;  next,  that 
of  the  nature  of  the  lesion.  A  recognition  of  the  seat  of  the 
lesion  and  of  the  special  nerves  involved  ile(>end»  entirely  upon 
the  study  of  the  distrihuticm  of  the  palsy  and  of  the  atrophy  ami 
sensory  disturbance.  It  is  inji>ortant  to  determine  whether  one 
is  deeding  with  a  totnl  arm  palsy,  an  upper-arm  t>'pe  (Erb^s  palBy), 
or  a  lower-arm  type. 

In  Erb'n  pnis-y  there  is  involvement  of  the  deltoid,  bicejw, 
brachialis  anticus,  and  supinator  longus,  with  at  time«  i>Hnilysis 
of  the  supinator  brevis,  and  even  of  all  the  muscles  supplied  by 
the  median  nerve.  The  lesion  is  either  in  the  cord  formed  by  the 
fifth  and  sixth  cervical  nerves  or  a  little  lower  in  the  brachial 
plexus,  where  the  fibres  supplying  the  nmsculo-spiral,  circumllex, 
and  inuscnlo-cutaiieous  lie  close  together.  At  all  events,  the 
lesion  involves  the  central  jmrts  and  upi>er  conis  of  the  plexus. 
The  arm  hangs  by  the  side  and  the  forearra^cannot  be  flexed. 

In  the  lower-arm  type  the  triceps,  the  flexors  of  the  wrist,  the 
pronators,  the  flexors  and  extensors  of  the  fingers,  and  the  hand 
moHsles  ivro  involved.  The  arm  ca,n  l>o  raised  and  the  foreann 
flexed  and  supiuated,  but  the  hand  is  useless  and  the  extension 
of  the  forearm  is  Impfissihle.  The  lesion  liere  Involves  chiefly 
the  nerves  from  tlie  seventh  and  eighth  cervical  and  first  dorsal 
roots. 
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If  the  lesion  is  in  tl»e  nerve  tliere  will  he  fttrophy.  changes  in 
electrical  reaction,  serusory  diflturbunceft,  anil  often,  if  tliere  U 
neuritis,  pain  over  the  nerves.  The  rellexes  will  be  lesHened  or 
abHent.  If  the  lesion  \s  in  the  spinal  cord,  HymptoniH  in  other 
parts  of  the  Ixwly  will  be  present,  or,  if  not,  there  will  l>e  no  sen- 
sory ilisturbunce,  h«  in  iin  umi  puUy  from  anterior  polioniyelitis. 
In  rare  cases  anu  [Milsies  may  \^q  caused  by  spinal  tumors  or  a 
local  niuninfritlH.  in  which  ciute  dia^iosis  is  difllcult. 

The  prof/noMis  is  usually  Rood.  Xearly  all  these  ciiftes  ffot  well, 
the  duration  of  the  incapacity  beinf^from  two  or  three  inonthR  to 
a  year.  Even  in  tlie  8<:vere«t  cases  recovery  is  [M«*8ible  after  one  or 
two  yearH.     If,  however,  the  nerves  are  torn  across  and  tlie  ends 


Aim  V  tutrrvitHk 


• 


FlO.    7i1.— IlLVbTRATIJCO  TIIK   FoRMATlUN    or    TUB    HllACRtAL    rt,BXr«;  Ar^»  TBK 
brVOLTUUCKT  or  TUK  TiJCXL-S  in  I>BOB.<«KRaTIVB    Nct'ftlTIK  (Lr-xv-Nsitv). 


widely  separated,  recovery  is  doubtful  unless  an  operation  is 
promptly  done. 

The  treatment  consists  in  electrical  applications,  mechanical 
support,  with  pcrtaftsium  lo<lide  intrriially  and  abstinence  from 
alcohol.  Local  injections  of  nitrate  v(  strychnine  are  useful,  and 
nuuisaf^  Dhould  be  n^cd  if  it  can  be  applied  (virefully. 

In  bracliiiii  pulsies  due  to  severe  injurifs,  dis|(x::ations,  frac- 
tures, etc.,  in  which  /here  in  evidence,  from  the  extreme  atrophy 
and  absence  of  electrical  reaction,  that  the  nerve  is  entirely  cut 
mtroKS  and  that  the  ends  are  not  in  appc«ition.  a  surgical  opera- 
tion is  stringently  needed.  The  nerves  should  Ijc  eiijosed  and 
the  ends  brought  as  near  together  as  possible.  Decalciflwl  lx>ne- 
tubes  or  sterilized  Uiacaruni  may  be  used  to  ^vc  a  i>as8a^  for  the 
ccTitral  end  to  grow  into  the  peripheral.  In  these  cases,  however, 
it  mufit  be  remembered  that  the  two  ends  do  not  unite;  but  the 
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oeiitral  end  ^ttowh  down  into  the  tract  of  the  old  degenerated 
;»eript]fral  stem. 

The  upptr-arm  typh  and  Inwer-ann  tyjtc  palsies  are  caused  by 
much  the  same  factors  fus  the  ooiiibined  iialsie**;  their  tfymptomn 
have  lieen  indicated  above.  Tlie  U[)|>er-arm  tyi»e  in  espe^'ially 
freipient  in  infantt!  and  const irutes  one  of  the  obxtetrical  panil* 
ysesi.  It  may  in  some  Qtises  be  due  to  injur>'  or  hemorrha^*  in 
the  cord. 

A  po**u!iar  form  of  combined  nervo  paUy  Bometiinea  occurs, 
due  api)areutly  to  a  primary  brachial  ueuritis.  It  begins  iu  the 
jilexuft  and  involvea  first  the  nerves  of  the  upper  cervical  roots. 
It  uiay  extend  down  and  ijivolve  the  ulnar,  median,  or  mutfculo- 
^piral. 

It  occun»  in  adult  men  ^uerally  and  iu  thot^e  exiH>MHi  to  rheu- 
matic influence*:.     Perhaps  Icmi-poisonin^  may  exist. 

It  beirins  ^nidually  with  uliifht  pain»  and  weakness  in  the 
shoulder  and  arm  muscles.  Atrophy  and  anipsthe«ia  follow,  and 
detrenerut  ion  rend  ions  are  present.  There  ih  not  a  threat  deal  :>f 
p«un  (FifJT.  T,i).  The  <li»easo  Ih  usually  confined  to  one  side.  It 
lHi»t«  several  months,  ami  nearly  complete  recovery  final ty  takes 
place.     Relapses  may  oo4_'ur. 

It  is  differentiated  frrmi  progressive  muscular  atrophy  by  the 
pain,  auH-fithesia,  and  electrical  reactions  and  from  arthritic 
atrophy.  Ity  the  abbem-e  of  any  history  of  arthritis  luid  the  pres- 
ence of  degeneration  reactions*  and  anifsthetio  areas. 

Paualysks  ok  Sisolk  Xkrvks.— Paralysis  of  the  Po3- 
TEREOR  Thoracic  Nkrvk.— £'N*o/o////.— This  rare  trouble  usu- 
ally occurs  in  male  adults  and  is  due  to  injury  or  smldeu  strains 
Its  paralysis  may  be  part  of  u  imij^resaive  muscular  atrophy. 
The  nerve  goes  to  the  scrratu-s  mai,'nus. 

Sj/mptojTu.— When  paralyze^l,  there  is  difficulty  in  raisinf^  the 
arm  almve  the  horizontal  position  and  the  movements  of  the 
fchouMer  are  weakened,  "When  the  arm  hangs  by  the  side  the 
lower  angle  of  the  si'apula  is  drawn  a  little  nearer  the  vertcbnil 
column  and  protrudes  slightly.  When  the  anii  is  lield  out  hori- 
zontally the  inner  etlgt-  of  the  scapula  protrudes  and  is  drawn 
toward  the  middle  lino.  AVhen  the  raised  arm  is  brought  for- 
ward there  is  a  deep  groove  formed  between  the  inner  bonier  of 
the  scapula  and  tiie  thoracic  wall. 

The  dii>ease  often  runs  a  long  course  and  is  accompanied  with 
IHiin. 

Pahalysis  of  the  CiRorMFLKX  Nerve.— The  nerve  goes  to 
the  deltoid^  teres  minor,  thinl  head  of  the  triceps,  and  shoulder 
joint.  It  gives  sensation  to  the  skin  of  the  shoulder.  It  is  very 
often  paralyzed.  The  couunonest  cause  is  a  fall  or  injury,  dislo- 
catiou,  ami  rheumatic  inflammation  of  the  joint.    The  arm  can 
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iiot  be  elevated  or  mtAtecl  oiitwanl.  Therp  i«  atrophj',  aniretlie- 
fiiu^  and  Huuietimuo  pain. 

Paralysis  of  thk  Suprascapular  Nkrvks.— The  nerve 
iroes  to  the  »piuati  luuHc^leH,  teres  minor,  mid  tthoitlder  joint.  Dis- 
eai*e  of  this  n»»rv«*  iilone  i»  rart*. 

The  supruHpinatuM  rutateu  the  fihoulder  hi,  (lie  infnutpinatuft 
and  tereK  uuiior  rotate  it  out.  When  pariilv/.e*!,  tliero  in  an  inj- 
imirnimit  of  rotation  and  tKfiue  in)|Miiruient  of  elevation  of  tlie 
slioiildtT. 

Paralysis  ok  thk  MnscuLo-SpinAL  Nervk  {Wn'nt  Drop. 
Lt}ad  Pttlny^  CompreMst'>n  ParalysifeU—TUe  distrihution  of  thia 
nerve  la^iven  in  the  tahle  and  cut.  Itv  function  is  to  extend  and 
supinate  the  foroarui,  to  extend  the  wrint  and  liners,  and  to  ad- 
duet  and  abduct  the  Hnt^ra  niightly.  It  extendn  direotly  oiUy 
theluNtor  ungual  phiiLan^i*,  thefirmt  and  second  phalanges  being 
esttiMidet!  by  the  uhiar  nerve. 

iiV/o/o////. — Th<'  iMU.Hculo-s|*iral,  owin^j partly  toitJ«ecnrse,  ij»th© 
most  frequontlyaffei'ted  by  paralysis  of  all  thoarm  ner^'es.  Pres- 
sure on  the  nerve  during;  ^kH'p,  exin'cially  whi-n  the  patient  i»  in- 
toxiwifed,  c"nit<*tk  prcvHiire,  frnptunv,  wounds,  tunutris  lead-pol- 
floning,  arsenical,  aln^Kflio,  and  uthcr  fonns  of  multiple  neurltla 
are  the  causes  of  its  disordered  function. 

Si/mptomft.— The  »syuiptom»  of  tliiM  paralyHJs  are  "  wrist  drop." 
due  to  an  inability  to  extend  the  wrist  or  fingers.  The  Umt  and 
hecond  phalaii^fes  c«n  be  extende<^l  somewhat  by  the  interofisei 
and  lumliricales,  but  the  last  phalanges  cannot  in*  extended  at 
all.  The  llrst  finder  is  least  alTeeted.  The  llnj^ers  can  only  be 
shj^htly  abdnctcd,  supination  is  generally  lessened  or  lost;  if  the 
legion  in  liigh  up,  i\w  iricrps  is  involved  and  the  jjower  of  extend- 
ing tht'  fort-arm  weakened.  There  nniy  be  atrophy  of  the  uius- 
cles  and  degerii»ration  reaction.  A  awt* Ming  over  the  tendons  of 
the  wrist  joint  may  occur.  Some  numbness  ami  tingling  exists, 
and  m*ca*(ionaily  there  is  amt-sthesia  in  the  distriKiution  of  the 
radial  nerve  on  the  hand.  The  dlneaat!  lastn  but  a  few  weeks  if 
due  to  compression;  for  months  if  due  to  neuritis,  lead-poison- 
ing, or  tk»vere  injury  of  the  nerve.  Hlventtially  recovery  takes 
place. 

When  the  disease  is  due  to  leadpoisoniuQ  there  are  some 
peculiarities  in  its  course.  Thus  the  supinator  longus  usually  es* 
capes;  the  palsy  begins  gradually  and  usually  InvolveH  iKith 
aruis;  it  may  extend  to  the  upper  arm.  Partial  degeneration 
reactions  an*  present.  There  is  rarely  any  aniesthesia  and  but 
httle  imin.  There  is  a  lead  line  on  the  gam  and  a  history  of  con- 
stipation and  colic. 

Id  a/f'ohoiir  and  other  forms  of  multiple  neuritis  there  Is  pain 
Aud  parttsthesisi,  both  arms  ore  VuvoVveA,  »au\  Wvt  ^feTLOT*  tcw\ 
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other  for^anii   iiuiAcles  are  Romewhat    implicate<1.     There 
marked  seiisory  dii*turbam'es.    The  leys  are  also  affected. 

In  viinpreHifion  pahy  the  tfupinulun^  and  often  the  triceps  are 
iiivulved. 

When  the  lesion  of  the  nerve  is  high  up,  as  in  rntich  pa- 
rniysiit,  there  \s  but  Uttie  anw«thectia,  and  that  it*  found  on  the 
anterior  surfaee  of  the  forearm,  in  the  distribution  of  the  exter- 
nal and  internal  cut^ineuuH  nerves.  Legion  of  the  nerve  lower 
down  may  f^ive  riti«  to  Konie  anH>Mthe&ia  alon^  the  radial  bonier 
of  the  forearm  and  back  of  hand;  but  the  aitjestlietic  area  varies 
41  yreat  deai. 

The  diiignosis  of  the  paralysis  is  easily  made.  The  woHt  hu- 
portant  |>oint  is  to  And  out  the  cause.  The  different  charar- 
teristioe  of  lead  palt*y.  neuritic  palsy,  and  compression  palsy 
have  been  indicated  in  the  description  of  the  8\^uptom8.  One 
must  be  sure  to  estdude  al»o  progressive  muscular  atrophy. 


or    EXTKHS«>K 


The  treatment  confrists  of  mechanical  measures  such  as  electri- 
city, massage,  the  application  of  rubber  mus<*les,  and  in  bad  cases 
the  fixation  of  the  fi»rearm  and  hand  in  hyijerei tension  by  mejuia 
of  a  splint  and  plaster-of-Paris  bandage  (Gilmey).  Internally  in 
the  early  t>tage  it  is  Ijest  to  administer  iodide  of  potassium  and 
sulphate  of  magne-iium  (in  lead  pal>»y),  the  salicylates  or  nitrate 
of  silver  in  neuritis;  larer,  hypodermic  injections  of  strychnia 
may  l>e  given.  .Static  sparks,  galvanism,  and  other  forms  of  elec- 
tricity unquestionably  do  good  in  some  coses,  as  I  have  had  op- 
portunity to  prove. 

Pahalysis  op  tub  mkdiax  nrrve  is  rare  as  on  isolated 
trouble,  and  is  almost  always  due  to  injury  or  neighboring  lesions. 
Embolism  of  the  axillary  artery  after  labor  has  pri.Hluce<l  it. 

When  paralysis  oi-curs  the  grip  is  weakened.  Flexion  and  ab- 
duction of  the  tliuuiband  llojcion  of  the  first  and  second  Hutrers 
are  impaire<l.  Atrophy  of  the  thenar  eminence  may  occur.  The 
an/csthetic  area  varies,  but  is  well  shown  in  the  aecompauyiiiff 
cut  from  Rujrtozj  (Fig.  75). 


Paralysis  ok  thk  Ulnar  Xkrvk.  — A7*Vi/a|/f/.— The  ulnar 
nerve  iu  rnth*?r  coiuiiicmly  iifTected  by  imrftlysis.  the  oocurryiiee 
ninkin^f  UfXt  in  freciiipnry  Jo  uniwiilo-spiral  vmlsy.  It  is  rarely 
ii(Tt'rt«l  in  load  poiwmintr,  but  is  ustially  early  involved  in  pro- 
lfrt**iyive  uiuscruliir  ntrophy.  It  is  sometimes  uttocked  by  a  prim- 
iiry  degenemtive  neuritis.     Injuries  iisv  the  common  cau8e. 

The  Jtf/mptoms  ure  shown  by  tlie  table.  The  hiuid  cannot  be 
oIowM  ti(*htly,  the  Ilttkt  and  rinty  fin^»rs  bein?  e?iperially  weak. 
The  ttrst  phalanpett  are  drawn  back  and  the  second  and  tliinl 
pliuian^es  flexed;  when  the  interossei  and  lumhricaleM  atrophy, 
the  ret^ult  Im  the"gnnin  cUiw"or  muin  tn  f/ri^ff'f.  The  Jln|,5©r8 
cannot  l>e  mlducttHi  or  abducted  except  feebly. 

There  in  anfeHthoHia  over  the  area  of  diHtributiua  of  the  uluar 
(Fig.  75);  there  may  be  paUi  aud  tenderoeiaa. 


Fto.  7A.— Akka  or  KHmmtwaoA  m  Total  Paiialv>»  or  trb  Mksuh  Xkrts. 

SYMMKTUIt  AL  8PONTANKor8  ULNAR  NKUHITIS.— A  form  of 
neuritiK  of  the  ulnar  nerve  sometiniew  rHVurs  which  ha**  certain 
peenliar  clmnieterH.  It  develojw  slowly  In  pernonw  with  a  neun>- 
pathie  hi>*tory,  an*l  without  known  exoititijfcau.He.  There  ii*  first 
Home  pain  ami  partivsthesia  In  the  re^cioii  of  the  ulnar  nerve  of  out) 
hand;  tlii.s  in  followed  by  weaknest*  and  atrophy  of  the  niUHcles 
HUpplit^d  by  the  ulnar  nerve,  ami  t'liarartorinticile(oriuity  appearB. 
AmeHtheHta  duvelopB  ooiucideutly.  The  other  band  soon  wcumea 
alfec'ted. 

The  disease  is  very  chronic,  and  complete*  recovery  is  rare. 

It  is  proijably  a  form  of  de^-renerativc  neuritis. 


Spasmodic  Pisordrhs  ok  thr  Arm.— The  annn  and  hands 
are  especially  subject  to  tremors,  clioroic  and  oilier  spjwmodie 
movements.  The  oidy  spasnioilic  disonlers,  however,  which  may 
be  said  to  l>e  especially  Imrated  there  are  writer's  cramp  and  allied 
occupation  neurow^s.     These  ai*e  dewcribetl  elsewhere. 

HKXSOUY  DlSrtRUKRSOFTHK  BRACHIAL  NKRVKH.— PRRVICO- 

Bracuial  Nkuraluia.— This  is  a  painful  aflTectlon  involving 
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the  sensory  nerve  of  the  neck,  shoaJdeFf  and  arm.  It  in  a  some- 
what rare  fonu  of  neural^itv,  and  like  most  other  forms  oocura 
ofteiiest  in  women,  before  middle  life.  The  onJinary  eaiisvs 
of  neural^ria  produce  it.  I)iit  rheumatism  and  gout  are  rather 
prominent  fiRTors.  KeHex  irrltjitiou  from  earioutt  leeth  and  uter- 
ine diseace  have  been  found  to  be  causes.  It  occurs  symptomat- 
Ically  in  locomotor  amxia  and  other  cord  diseases.  A  low  grade 
of  neuritis  probably  often  exists. 

ifi/mptoms.—lt  l>egins  somewhat  f^radually  with  aching  pains 
in  the  neck,  shoulder,  axilla,  and  alon^  the  course  of  the  nerves. 
The  paius  gradually  increase  and  are  usually  worse  at  night. 
The  iMiiu  is  ijicrcjiseii  by  us©  of  the  arm  and  by  eJE[)OMure.  Only 
one  arm  is  affected.  Painful  i>oints  may  1m*  felt  in  the  axilla,  at 
the  lower  end  of  the  seupular,  over  the  deltoid,  over  the  lUnar 
nejir  the  wrist,  over  the  lower  jwrt  of  the  radial  and  sometimes 
on  each  side  of  tiie  lower  cervical  vertebra;.  There  are  usually 
para^thesiie  and  nuiub  feelings.  If  there  is  a  ooiriplicating  neuri- 
tis, burning  sensations  are  felt  ("euusalgia").  There  may  beana's- 
theaia.  \'asomotor  disturbances,  herpes,  and  mnsrular  weakness 
and  atrophy.  Brachial  neuralgia  generally  involves  all  the 
nerves  of  the  plexus.  If  si^ecial  nerves  are  involved  the  ulnar  is 
oftenest  nffocted,  next  the  musculo  spiral,  and  last  the  median. 

Digital  neurabjia  sometimes  occurs.  The  jmin  is  often  lo- 
cated in  a  single  finger.  The  cause  is  usually  a  local  injury  or 
neuritis.  Sometimes  it  is  a  retlex  pain  due  to  some  remote  trou- 
ble.    In  a  few  cases  this  remote  trouhie  is  uterine. 

Diufffw.fi.s; — The  etiological  diagnosis  is  mo^t  important.  In- 
quiries ns  to  a  rheumatic  or  gouty  element  should  be  made.  The 
presence  of  luiy  serious  amount  of  neuritis  wouhl  be  shown  by 
loc4iI  tendenie.Ks  and  motor  weakness.  Organic  cord  disease  must 
be  excluded. 

The  progtwAis,  if  the  neuralgia  Is  functional,  Is  good.  If  a 
neuritiH  complicates  it,  it  is  more  seriouK.  If  the  neuritis,  how- 
ever, in  slight,  and  is  secondary  to  a  trauma,  or  is  rheumatic  or 
gouty,  the  prognosis  is  favorable.  Ordinary  attacks  last  aliout 
six  weeks. 

Thtf  Treatment.— SQ.\icy}iite  of  ix»tassium.  iodide  of  potassium^ 
or  muriate  of  ammonia  should  l>e  given  and  in  large  doses.  Aco- 
nitia  and  gclt^mium  are  of  not  umch  viUue.  Tine  electrical  cur- 
rents, either  faradic  or  galvanic,  has  a  very  decided  effect  for 
good. 

Leeching  helps  some  cases.  Blisters  may  be  used  in  neuritic 
cases.  The  amilgesiu  drugs  like  phenacetln  and  antipyrine  and 
antifebrin  are  useful  symptomaticiiily.  Hot  local  applications 
often  give  some  relief,  Colchicuiu  cures  some  cases  of  gouty 
origin. 


DISEASKS  OK  THE  KKUVOUS  SYHTKM. 

Mif/rtttinf;  tifUritifi  i8aH<*riciu8  hut  rnw  iiiulady  which  ileserven 
BoiiiH  lueiiUun.  It  (M^curv  im  ii  K(*<|iiel  U>  huuiu  wound  of  or  o^M^ra- 
lion  upon  a  norvt*.  Tho  local  neuritis  oxtoncl**  utumlly  up  the 
anii  (iL8(»ondinK  neuritiH).  It  is  lu^ooiupanieij  with  iiitenii**  palD, 
aiiu*!ithei}ia>  paratysitt.  and  Atro[»hv. 

The  disease  in  very  clironle  and  Intractable. 

Ohoup  III.  Thk  Dorsal  Nkrvks. 

Art/ttomp  and  Phi/sfnlot/t/.—The  dnrwil  nerves  are  twelve  in 
number.  The*  first  is  the  larire.st  and  belongs  fnnotifmaily  To  the 
arm  nerve;*.  The  iliirjMil  nerves  carry  motor  and  densf»ry  Hbren  to 
the  voluntary  museleK,  Hkin.  and  other  tisstieH  of  tlie  trunk  wall. 
They  also  carry  »nlanchtiic  Hbres  to  the  lun(^  and  nlxlouiinal 
vlftrera.  They  Ilivide  hito  anterior  and  post<-rior  bmneheH.  The 
anterior  form  the  intercoi/tal  tiHrrts,  of  whieh  the  flnst  six  are 
dif)tril>uto<I  to  the  wall  of  the  thorajf  and  the  lant  six  to  the  wall 
of  the  abdonion.  All  thetw  nerves  pive  off  lateral  and  anterior 
branohrs.  The  ponUTior  braneliei*  of  the  dort<al  nerves  are  !«niall, 
and  -^upiily  the  mnsrles  nnd  Kkin  of  the  biwk. 

Bi'^iilefi  the  above,  tliereiire  recurrent  branches  wldch  enter 
the  spinal  ranal  and  supply  the  intraspinal  veins  and  mem- 
branes. Tlie  flrnt  six  tlorsal  nerves  contain  fi))reB  whieh  enter 
the  sycnpathetic  /ind  supply  tlie  pleura  and  hinp^.  Fibrt-s  from 
the  \iiM  MX  enter  the  KVinpathetio  and  supply  the  jH^lvic  viscera. 
The  intercostal  nerves  In  tlieir  courwn  lie  part  of  the  way  beneath 
the  pleura;  llu*y  also  pans  alonj;  in  (-lo-v  eonipany  with  tlie  inter- 
costal art««ry  and  veui,  lyin^'  just  iibf)ve  these  in  the  groove  ou 
the  internal  surface  and  inferifjr  border  of  the  ribs. 

The  upiH^r  six  dorsal  nerves,  inchidlnjc  both  branches,  are 
mainly  inspiratory  In  function.  They  also  extend  and  rotate 
the  dorsal  and  etrvieal  vertebrie.  The  lower  diiifuil  are  expira- 
tory nerves;  they  also  assist  in  compressing  the  abdominal  vis- 
cera, and  iu  Hexing;,  extendUii;,  and  rotating  the  spine. 

The  diseases  of  the  intercostal  ner%*e8  are  almost  entirely  of  a 
genaory  chiiracter.  They  an>  intercostal  neuralgia,  symptomatic 
side  pains,  herpes  Koster.  Paralyses  and  ann'sthesiw  oocur  In 
connection  with  vertebral  and  Hjunal-cord  diseases. 

1ntkuco.stai«  Nkcualuia;  Sidk  Pains.  — iY(V)/oj7y.— This  is 
a  very  common  neural(2ria.  It  occurs  much  oftener  in  women 
(partly  from  corset-pressure)  than  in  men  (seven  to  onei.  The 
favorite  age  is  twenty  to  thirty-live;  the  season,  winter.  An- 
ii*mia,  neurasthenic  and  hysterica!  conditions,  child  bearing, 
pelvic  disorder,  dysi>e|>si&,  heart  disease,  malaria,  and  lead-poison- 
Ing  are  frei^uent  causes.  Exposure  ami  nnisirular  stniin  are  rare 
exciting  cAuses. 

Sj/mptfnns.— The  disease  comes  on  suddenly.     The  pain   in 

typical  cases  is  sharp  and  stab1>ing,  but  not  much  increased  by 

respiratory  movements.     There  are  tonder  points  at  the  seat  of 

pain,  which  is  usually  greatest  over  the  side  at  the  exit  of  the 

JuteraJ  iwrve  brauches.     Often  a  tetiAet  \>iAvvt  vt  \fc\.l  on w  VVwi  *«! 
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tif  the  (loTHal  or  of  the  anterior  branch.  It  is  rare  to  find  all 
thrtie  point*.  The  disea-ne  rnns  about  thecour(»e  of  fa^^fal  neu- 
ralgias, i.e.,  of  two  to  »ix  weekts  but  it  is  »ouietimes  %'ery  obsti- 
nate, lasting  for  many  luonthi*.  The  sixth  to  tenth  nerves  are 
thoM*  oftene!»t  involved.  The  left  side  is  more  suitoeptible  than 
the  right  (three  to  oiie>. 

Pathology. — In  most  caH?s  the  nerve  i»  Irritateti  by  poor  or 
poisont*d  blood.  In  a  minority  of  ojwes  the  pain  itt  reflei  from 
fitomaoh,  l>«lviH,  or  heart.    S«jii)etimeb  there  i&  a  neuritis. 

Ptiir/N'tsii/. — ProlMibly  one-half  the  painn  hi  the  side  are  myal- 
^ic  in  nature,  and  should  be  clashed  as  pleurodynia.  Thetse  |N&inH 
call  be  distinguiyho*!  by  the  hintory  of  their  origin  and  of  rheu- 
inatio  inllueuceei.  by  tlieir  dilTus*ness  and  duhiejis,  by  the  jjrwit 
tenderness  on  pret^ure,  and  tlie  i>ain  produced  on  taking  a  deep 
br«ath. 

There  in  another  considerable  proportion  of  cases  in  which 
the  pains  are  mainly  neurtdgic,  but  yet  there  are  some  evidences 
of  muscular  complications.     Some  of  these  pains  are  reflex. 

In  the  thinl  cIh^h  of  chines  there  is  the  pare  stabbing  neund- 
»ria.  The  dijvgnosis  is  )>a.Hed  on  the  exclusion  of  pleurisy,  rheu- 
matic and  relies  causes,  by  the  character  of  the  jwiin,  and  the 
presence  of  ten<ler  points. 

Proffnoftis. — The  prognosis  is  good,  except  for  a  few  chronic 
due  pr<jbahly  to  a  degenerative  neuritis.  In  some  of  these 
there  is  lead-polHoning. 

TYratrnf tit.— The  most  efficacious  treatment  is  a  blister  and 
ferruginous  tonics  with  quinine.  In  all  cusos  the  lieurt.  jdeura, 
stomach,  and  ijelvic  organs  must  V»e  examined,  and  any  disonler 
relieve<l.  Iodide  of  potassium  and  chlorodyne  have  cured  some 
very  bail  casei*  in  my  exi>erience.  If  there  is  a  rheumatic  and 
muscular  element,  give  salicylnte^  or  the  analgesics,  apply  heat, 
and  secure  re*t  by  adhesive  straps. 

Mamm\ry  XKiRALGiA  (MASToniKiAi  is  a  form  of  intercostal 
neuralgia  involving  the  anterior  and  lateral  branches  of  the  three 
or  four  upper  dorsal  nerves. 

E( iolnffff. ~~li  is  caused  by  local  tumors,  or  it  may  be  an  essen- 
tial neuralgia.  The  CJiuses  in  the  latter  cla.ss  are  amemiii,  i>en- 
dent  breasts,  pres.<iure  from  badly  titting  corsets,  and  injury. 

Mammary  neuralgia  also  occurs  in  hystericAl  women  and  young 
l^rls  sexually  precocious;  it  may  occur  in  pregnancy  and  during 
lactation.  Many  luammary  pains  are  due  simply  to  local  dis- 
order of  the  gland. 

%m/>/ow.v.— Mammarj'  neuralgia  is  uniluteraK  often  very  se- 
vere, and  if  it  occurs  in  middle  life  is  liable  to  cjiuse  much  men- 
tal  depression  from  fear  of  cancer. 

The  trvatment  depends  upon  the  ca\i6e.    It  T€<vivt«»  ^uensJl 


tonin  measures  and  attention  to  the  proper  support  aijfl  pmteo- 
tion  of  the  ^land. 

Hkrpks  ZoftTKU,  Dkrmatitu'  NKifRiTis  (.S/ii«f//«?.v).— Almost 
the  only  n^cojftiizeil  form  of  iieiiHtiN  of  the  iiitorrontal  nerven  \» 
known  undur  the  luimoof  hfrjifj*  z^uitt'r.  Tliiis  \»  nn  acute  dermu- 
tltis,  wecimdary  to  tht*  neuritis. 

Ktiol'iuy. — ItH  <!uuKe«  art*  wounds,  infuctiuns,  the  n)or{)liine 
habit,  rlieumatir,  polity,  and  Hyphilitic  iKiisonii,  jind  emotional 
inthienceH.  Tlie  iallammation  ntfecta  not  only  the  nerves,  but 
tlie  spinal  ganglia. 

8t/mptomM.—H  begins  ^mduK.11y  witli  tlio  developuient  of  pain 
and  n  heri)etir  ertij^tion  iiiwiii  one  side  of  the  trunk,  ft  j^ener- 
ally  in%*olvp8  the  lower  tlorsal  uervet*.  The  eruption  follows  the 
course  of  the  nerve,  rarely  extending  to  tlie  rtpiiosite  Hide.  The 
pain  (^ailually  hubsidett,  and  the  di»ea»u  itHelf  niiiM  its  uuurse  in 
A  few  wiH«kH. 

7YefUmetiL—]n  the  early  eta^^  the  i<alvunie  currvnt  is  efTlea- 
cious,  Ivooal  anoiiyneHund  prot^^ctive  ointniontMUiay  bo  iippllotl. 
Auti-rheuniatiojsand  aualgeHicHare  to  beiulministeretl  iiiterually. 

Qkodp  IV.    Thk  Lvmbar  Nkiivbs. 

Aiitttomv  and  Phf/,tioloi/!/.~T\u*  hnnbar  nerves  are  five  in 
nuuit»er.  Tlie  iM)sterior  l)ran<ihe«  supply  tlio  ('rector  spinm.  in- 
t4*row*ei,  uiultindti-  Npiineantt  interNf^inulHs,  an<l  al«o  the  xkin  of 
thf  baek.  TJu*  anterior  braiu'hi'M  of  Th«>  upiwr  four  unite  to 
fijrni  (he/r/mi"/r  pif^rus.  The  Hfth  or  iuriiltowieral  nerve  wnda 
TMotit  of  its  tibres  to  tlic  wirral  iiI*^xuh.  Th<^  branch(*F(  of  the  lum- 
bar iilexus  an':  (I)  the  ilio  iny-iiinitl,  (2)  iiio  hy|K)j;aNtric  (from 
llr.Ht  finiihar).  (I()  Kvnito-e rural  and  (4i  exti'rnni  futaricouh  (mainly 
fi'onj  till"  Mfoond),  ('>)  obturator  (from  thinl  juid  fourth  lumbtir), 
\*i)  t)a- anterior  erural  (from  mtcuuI,  tliinl.  and  fourth— Fiif.  7ii). 

Tin'  first  four  braiifliPM  of  the  ]ilexus  are  coinitjiratividy  short 
and  supply  »'n»itioii  to  the  alxloniinal  wall  and  fxteriml  ((en!- 
tals.  1  \iv  liist  t  woaro  longer  and  supply  the  hipand  knee  joints, 
the  niusflt's  of  the  anterior,  inner,  and  outer  iiart  of  the  tluKh, 
the  tikin  over  thi^  reKton  and  thu  inner  aidu  or  the  leg  and  dor- 
sum (»f  the  foot  (Fig.  70). 


I 


The  diseases  of  the  lumbar  nerves  and  plexus  so  far  as  they 
fonn  independent  disorders  are  mainly  the  iieuraljfia**. 

PARALTSKS     ASD    8PA3M0I>IC    TRoI'lir.KS     OK    THK     LUMBAR 

KKRVKS  are  not  rare,  hut  are  usually  nyuiptomatic  of  some  ex- 
trinsic and  often  serious  disease. 

Stiohf/p, — Heuce  it  is  well  to  cuitalogue  liere  those  afTectlona 
which  may  produce  lumbar  palsies  or  siiasms.  They  are  |>elv1o 
tumors  or  injurieji.  impiu*te<l  faeces,  carie**  of  the  s])ji»«,  psoaa 
abscess,  obturator  hernia,  hip  disease,  and  pretwuru  of  the  fustal 
head. 
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8ffmpt.f>ms,~-When  the  upper  two  lumbar  nerves  are  involved, 
ouly  bciiJiory  ^yluptoms  in  the  distribution  of  tlteir  branches 
occur  (Fig.  7fi).  If  the  next  two  are  nlno  involved,  there  luay  he 
trouble  tu  ejctendiuf?  the  leg  and  flexing  the  hip  on  the  trunk. 
The  patient  eannot  raise  himself  to  a  hitting  piwture.  If  there 
i»  irritation  and  spasm,  the  thigh  in  drawn  up  and  adduct«d. 

In  making  a  diagnosis  of  himbar-nerve  diseiise,  one  should 
remember  that  of  the  nix  branches  of  the  plexus  the  upper  four 
arti  mainly  seuHory,  the  lower  two  mixed  nerves. 
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Flo.  70.— I>uaiuji  Bnowiifa  thb  OniaiK  a>d  DisTRiomoj*  or  Tn«  Motor  asd 
Bkvsury  Ncuvu  ur  tub  Lowkh  Lmiut. 


In  paraly^U  of  the  obturator  nerve  there  is  loss  of  [wwer  to 
adduct  the  thigli  and  crosi?  the  leg.  and  weakness  of  outward  ro- 
tation of  the  thigh.  Ami'Hlhetiia  over  the  inner  side  of  the  Thigh 
may  be  present. 

In  panihjfti^  of  (he  anterior  rrurnl  iien?if  there  is  weakness  of 
the  musole-s  of  the  anterior  surface  of  the  thigh,  loss  of  power  of 
extending  the  leg.  and  an*»thesirt  or  pain  over  the  oruriU  area. 

ParaiyKift  of  the  posterior  bntnvhes  of  the  lumbar  utrees 
causes  weakness  or  parah-sia  of  the  erectors  of  the  spine.  The 
lumbar  cur\e  is  very  greatly  exaggerate*!,  the  sliouldt^rs  being 
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thrown  far  bnck  ant!  the  belly  protnuUnj?.  ThiRCtnulitlon  (jrtMir* 
id  pro(;n*KKivo  iiiuhoular  utropUy,  partiimlurly  in  Um  [iM'udo- 
hypertrophic  form. 

NRiaiAUiiAs  Axn  Rkki.kx  Pai\»  of  thk  Lumbar  Nerves. 
— AY(o/o(/y.— NeurBltcliut  of  tht*  upjK'r  brundieH  of  the  hiiiiUir 
iiorvos  are  cnlUnl  hiiiibo-nbfloiiiiital.  Thry  occur  ufteiier  in 
woiueu  aud  UKually  afU*r  tho  thirtiolh  ywir.  To  the  ordinary 
-ciiUttcs  of  iH*uralj<ia  we  add  Htniinifig,  conatipatinn,  aiid  iwK'ic  dis- 
CA«e.  True  t'smt'titinl  lUMiralpa  i**  rare;  l>ut  iiiyult^u'.  and  reMex 
pains  from  uttTino  thscaM.*  arc*  veryrummou,  e^tK.*cially  in  women. 

t^ymptomn. — There  is  pain  in  the  loins,  bm-k,  and  buttocki*. 
extending  down  lo  tlio  hypo^a^iitrhim  or  geiiitulH  on  one  side. 
Tlie  pain  in  the  biw»k,  however,  is  often  bilateral.  Palnftd  tKiJntv 
may  be  found  after  a  time,  aa  In  lutert'ostnl  neuraljfia.  Some- 
tiinot«  the  pain  is  located  in  the  side  of  tlie|M-ni^  (iMM)ileneurul^'ijii. 
Neuralgia  of  tlieloiij;  lumbar  liranrhes  is  railed  femoral  orcrnrftl. 
A  common  form  of  this  eonstitutei*  wliat  is  oallej  pninj'nl  thhjh. 
The  patient  compIainH  of  jMiin  hi  the  front  of  the  knee  luul  the 
anterior  and  outer  parts  of  tlie  thi>;li,  but  \\i\»  no  pain  iMwtcriorly 
nnd  noiu'  lielow  the  knee.  The  internal  branchen  of  the  anterior 
crural  nerve  ilo  not  seem  to  be  alTet'ted,  whili*  the  middle  and 
external  cutAnetms  bram^hes  luul  tlie  gi!niti)-ernral  nerve  are  in- 
volved. 

Rrklkx  a.vi)  SVMrroMATic  Paixh.— Ulseajje  of  the  hi|»  orof 
the  Kiiero-iliac  joint  or  vertebni*  may  cause  a  reflex  pain  In  the  ob- 
turator nerve^  localized  c±4i>ecially  in  tlu«  knee  nnd  back  of  this 
joint.  The  foital  head  sometimes  eompresMes  tbetw  brunelies, 
causing  a  symptomatic  neuralgia.  DiseaMcs  i>f  the  internal  geni- 
tal organs  are  es|>ecially  liable  to  C4iuse  rellex  i^dn  in  the  lumbar 
nerves.  Diseases  of  the  external  getutalsand  bladder  luore  often 
reHect  pains  upon  the  sjuTal  nerves.  In  biliary  colic  piiiiu  are 
felt  in  the  ilio-inguinal  and  hypofiastric  nerves.  \awh\  disease  of 
the  psoas  mu.scle  or  Utaciis.  in  tlie  neighborhood  of  Poupart'i* 
ligament,  eauses  ])Hins  in  the  Ininbjir  nerves.  IjUinbar  neunil- 
gias  generally  nui  a  fiivorable  mid  not  very  long  course. 

lUaynoHiit. — They  aivdiKtitiguislnMl  frimi  lumbago  by  the  uni- 
lateral iKisition,  the  distribution  and  [mmxyMual  chanuUer  of  the 
pain,  luid  the  lack  of  severe  sufTeritig  on  motion  and  preiisure; 
the  tender  ]K>inta  and  the  absence  of  any  organic  dlseuiie. 

Lumbago  comes  on  suddenly,  with  a  history  of  exposure,  i» 
confined  to  a  single  group  of  musclos.  which  are  tender  on  deep 
pressure.  In  lumbar  sprain  the  onset  is  also  sudden,  with  a  his- 
tory of  injury,  great  Imuil  t^'uderness,  an*l  evidences  of  trauma. 

The  trt'atmf.nt  is  the  same  as  that  for  neuralgia  in  generai. 
Tlie  frequent  presence  of  ()olvic  diwose  an<l  of  anipmia  and  a 
rt3t*umatic  hhtory  must  l>e  bonw  \n  mXud. 
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GRocr  V.    The  Sacral  Xkrvks. 

Anatomy  and  I'hi/stoii}(/y.—Tho  safrni  iH'r\'es  are  five  in  num- 
ber. The  lirst  four  ilivide  into  auterior  uml  posterior  branche?*. 
The  fifth  has  no  anterior  branch.  The  |K>steri(ir  branches  e«- 
eu|H*  through  the  posterior  Mvcral  foramina  and  tjupply  the  mul- 
tiUdus  spin«'  and  tlie  skin  over  the  sacnini  and  cM>ccyx. 

T!ie  first  three  auterior  branclief.  widi  the  lumbosacral  nerve 
and  a  branch  from  the  fourth  sjicral,  unite  to  form  the  sacral 
plexus.     This  Hets  uiMin  the  pyriformis  muscle  in  the  pc'lvis  and 

ipes  at  the  luwer  part  of  the  siaero-sciatie  foramen.  The  tfrfat 
nUUH  of  the  fibrcH  jk^o  to  make  up  the  Htriutic  nerve. 

The  rootti  of  orit^iu  of  tlie  tiucral  and  coccygeal  nerves  form  tb» 
canda  equina. 

The  l>ranches  of  the  sacral  plexus  are  the  su|>crior  pluteal, 
mmwular,  small  sciatic,  inferior  jflmeal.  pudic,  jrreat  isciatic.  jjer- 
foratinj?,  cutaneous,  and  articular.  The«e  are  distributed  to  the 
uiusclcf^  skin,  and  joints  of  the  buttof^-ks,  thighs,  legs,  and  feet. 
Their  distribution  is  shown  in  Fig.  70. 

The  sacral  nerves  are  the  main  affents  in  station  and  locomo- 
tion. They  control  the  le^fs  entirely,  also  the  posterior  muscles  of 
the  thi^h  and  buttocks:  they  give  sensation  to  these  i>art«.  They 
carr>*  also  fibres  that  ^e^7ulate  the  sexual  function,  oladder.  and 
rectum.  From  the  sacral  portion  of  the  cord  there  is  an  outflow 
of  nerves  to  the  sympathetic,  Ihenee  to  the  |>elvlc  organs. 

The  diseases  of  the  sacral  nerves  may  bo  classified  in  a  similar 
way  to  those  of  the  brachial  plexuH.  I  shall  here  also  follow  the 
cUnicaJ  method  and  study  the  iMiralyses,  spasmodic  disorders,  and 
DeuralgiAfl  of  this  group  of  nerves. 

Pkripheral  Lko  rAL.siKS.— Paralyses  of  the  lower  limbs 
from  diaeaite  of  the  nerves  may  be  either  combined  or  single,  just 
AS  is  the  cai^  with  arm  palsies. 

A  combined  sacral  palsy  is  one  in  which  all  or  nearly  all  of  the 
branches  of  the  siicral  plexus  are  involved. 

Ktiitloffp. — Such  pal.'^ies  are  due  to  much  the  same  causes  as 
those  affecting  the  lumbar  nerves,  vie.,  injury,  dislocation,  hip 
disease,  tumors,  and  neuritis.  Hysteria  way  cause  a  functional 
sacxal  palsy. 

S|/tnpU>t/^it.— The  symptoms  are  Indicated  by  a  study  of  the 
distribution  of  the  ncrve>s  varying,  however,  in  defjree.  The  foot 
cannot  be  moved;  the  leg  can  be  slightly  Hexed  by  the  anterior 
cruraK  but  not  eitend*Kl;  the  thigh  cannot  l>e  drawn  back  freely 
or  rotated  perfectly.  There  is  amesthesia  over  the  distribution 
of  the  sacral  nerves;  pain  nmy  be  present;  wasting  and  vaso* 
motor  and  secretory  disturbances  occur  urdesa  the  paralysis  is 
functional. 

The  course  depends  on  the  severity  of  the  lesion.  If  the  nerve 
is  totally  cut  or  torn  across,  it  may  retjuire  one  or  two  years  for 
j»erfect  recovery,  whicli,  however,  occurs  if  the  severed  end.'^  are 
pro/xfriv  approiintntOil. 
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The  (tiinjuosh  (if  a  wirrnl  palsy  Ik  IiiukhI  on  th«*  history  and  on 
the  iJi^trtbutiuij  of  the  aiin*8The8ia,  and  of  the  tiiuwular  {lunilysis. 
The  sjionU  nepvesdo  Hverythtnjf  for  the  lower  hiiih  except  extern! 
the  lep,  flex  and  adduet  the  thi^ti,  fuid  to  wnue  extent  rotate  it. 
They  supply  neiisjUion  equally  exteiimveiy  (wee  Fijf.  7tt). 

The  ditilinetioii  from  spiiml  eurd  lUsease  is  chiefly  based  on 
tlie  unilateral  syiiiptonis,  Ihealj.seiieeuf  ditMinierof  thesphineter»*, 
mill  the  eouibiiintiDii  of  purulvHis,  wa»tiug  uiid  tHinifi try  troubles 
ill  the  course  of  the  sacral  nerve. 

SiNGLK-NKHVii  Salkaj  Palsiks.— Thegjnnptninsfifimpalysis 
of  hini^le  i»erve!<  ai*e  uulicated  by  their  fuiietiun.  'I  be  nerves 
rarely  afftn'ted  are  the  HUi>erior  (gluteal,  tniiHeulor,  uud  Kiiiall 
seiatir.  The  nerve  oftene*st  affected  U  the  great  Hv.iativ^  and 
especially  its  anterior  tihial  brawM.  In  the  latter  ojise  a  condi- 
tion ealled  "  drop  ft-Mjt  *'  i*  pi*oduceiI. 

In  the  pathtj!(iuif  and  tntttmtut  of  sacral  palsies  there  Is  noth- 
ing enpecial  that  can  be  jyiid. 

SPASMomr  Disr)iinHUs  ok  tiik  Sacual  Nkrvks.— Tremor, 
ritrldity.  clonicand  tunie  «piVKiu»,  myoclonus,  athetoiti  niovoiuent», 
all  afTivt  the  lower  cxtrendtieK,  but  they  aiv  ahno-st  invnriably 
part  of  ftome  gi-neral  or  central  disortler,  «uch  iv*  chorea,  puraly* 
sia  ft^ntans.  hysteria,  etc.  Under  the  head  of  occui>ation  neuroHcn 
there  occur  certain  rare  spa»uiodie  troubles  Hpei'ial  to  the  leKH. 
8jilratory  spasm  involves  the  legs  alone.  These  disorders  arc. 
however,  general  neuntses. 


Sciatica  {XscuAiiOiA  op  thk  Sciatic  Nkrvk,  Sciatic 
TfKl'RITlt*).— This  in  a  form  of  neuralgia  occurring  in  middle  life 
and  chamcterizcd  l>y  inteujie  |min  in  the  course  of  the  sciatic 
nen'c.     A  large  pro|>ortion  i>f  the  cases  are  due  to  n  neuritis. 

Mtiolo(jt/.—TUe  disease  ot-curs  three  thues  a.s  often  in  men  a*  in 
women,  und  is  tbe  only  neurulgin  i»f  wluch  this  cnn  be  siild.  3Ii»st 
oases  in  this  country  occur  between  thea^Lfcs  of  ftirty  and  Hfty; 
next  betwe^'u  thirty  and  forty* 

The  gouty  and  arthriric  dlathesiH.  oeeufMitions  which  lead  to 
ex|K>sure  and  strain.  predis|Mtse  to  the  disease.  U  is  not  rare, 
therefore,  among  laboring  men.  In  younger  |x*rsons  a  neurotic 
constitution  predisposes  '  tn  the  disease,  nrid  in  this  class  the 
trouble  is  more  truly  of  a  neuralgic  character  and  less  of  a  neu- 
ritis. 

Most  cases  occur  in  the  autumn  and  winter.  The  exciting 
causes  art*  consttj»ation,  pressun-  from  liard  seats,  exposure,  mus- 
cular strain  from  heavy  work,  and  pelvic  disorders    Symptomatic 

•  PeraonftI  siatUtUes  (lWi>as*M)  And  tlicae  vf  I*r  L.  ?titu*l  (Vlcwie*)  fclve  malw. 
tU;  ri*iiu.t««.  44.  Ak«  :  10-^.  4;  St-^J.  ft);  31-10,  4.V,  41-M.  44;  S1-00.  IS;  ai-7[>,  IS; 
71^.4. 


sciutioA  luay  !><>  canse*!  by  the  pressure  of  pelvic  ttiinors,  injury 
tu  the  nerves,  tDflauimation,  vertebral  audttpiniil  diKea^e;  sciatica 
occult  in  diabet^'s  ami  in  phthisin.  In  elderly  peraonn  of  a  rheu- 
matic couutitutiuii  iutlamiuutory  prf>ces8es  about  the  hip  juiiit 
complicate  or  cause  tlie  neuralffia. 

Syinptomn.—Tha  disease  be^cinH  nither  suddenly.  Pain  is  felt 
in  the  back  of  the  thigh,  running  down  the  leg  in  the  eourse  of 
tlie  nerve,  treuendly  it  is  niont  marked  in  the  thij^h,  extending 
up  often  into  the  1u)ubar  regiun.  Sonielimes  the  disease  begins 
like  a  lumbago:  more  rarely  iHiin  is  first  felt  in  the  ciUf  or  foot. 
The  pain  is  increa.sed  by  motion,  and  the  patient  holds  himself  in 
a  constrain<Hl  position.  The  ]>elviB  is  tiltCH.!  up  toward  the  sound 
fiide  and  the  trunk  inclined  over  to  the  diseased  side.  After  a 
time  this  leads  in  some  cases  to  a  characteristic  deformity  (sciatic 
scoliosis)  in  whii^h  the  convexity  of  the  curve  of  the  vertebnil 
spines  is  directed  toward  the  diseased  tide.  The  pain  is  almost 
continuous,  with  paroxysms  of  great  severity,  which  often  occur 
at  night.  During  these  paroxysms  the  pain  is  sharp,  burning, 
and  lancinating.  In  the  intervals  it  is  dull.  Besides  the  pains 
the  jtfitient  sufTers  from  feelings  of  numbness,  tingling,  luid  a 
sense  of  coldness  and  weight  in  the  affected  limb.  There  are  al- 
most always  ten<ler  points  over  the  course  of  the  nerve.  These 
may  be  found  at  the  sciatic  notch*  at  the  middle  of  the  hip,  be- 
hhid  the  knee,  just  below  the  hea<l  of  the  fibula  in  the  middle  of 
the  calf,  behiud'the  external  malleolus,  and  on  the  buck  of  the 
foot  (Fig.  77). 

A  pain  running  up  the  back  of  the  thigh  may  be  caused  by 
pressure  over  the  back  of  the  knee  when  the  leg  is  extended  at  a 
little  more  than  a  right  angle.  This  is  diagnostic  ((powers).  If 
the  |>atient  lie-s  on  his  back  and  the  leg  is  kept  extended,  anti 
then  the  whole  limb  brought  slowly  up  until  it  is  at  aii  acut« 
angle  with  the  trunk,  a  sharp  pain  in  the  sciatic  notch  is  felt; 
this  too  is  diagnostic. 

Anaesthesia  over  the  course  of  the  nerves  occurs  very  rarely. 
When  present,  it  indicates  a  severe  neuritis  or  injury  to  the  nerve. 

Muscular  wasting  ami  weakness  occur  after  a  time,  and  in  old 
and  severe  cases  partial  electrical  degeneration  reactions  may  l»e 
observed.  Herjietic  eruptions  over  the  course  of  the  ner\'e  ot»cur 
in  rare  coseji.  The  afTet^ted  limb  usually  feels  colder  and  shows 
evidence  of  enfeebles)  vasomotor  supply. 

The  disease  usually  lasts  two  or  three  months:  not  rarely  it 
lasts  six  months  or  even  a  year  or  more.  It  has  been  known  to 
extend  slowly  upward  and  involve  the  sacral  plexus  or  even  the 
spinal  cord. 

Pathof'jtjy.— The  trouble  is,  as  already  stated,  a  chronic  peri- 
neuritis in  the  majority  of  cases. 
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lUannoHitt. — Soiatlca  ha^  to  l>e  cliNtin^uiHhetl  fnmi  liip-joiiit 
dineaMe,  or^imic  (liheiu>o  of  t\\v  L*uu(la  iM|iiitiu  or  cord,  iiiunoulur 
paiiks  in  the  hip  ami  Icfjr,  iitul  from  paiii»  (ViUfdMl  by  niriiors.  Pure 
Aciatic  Lieural^iii  ou^ht  alM>  to  Ih>  <listiu^uit^hetl  froui  sciatic  neu* 
ntis.  A  roiiHiileratioii  of  the  ffiota  alrnady  gfv«n  ought  not  to 
make  tho4lJa^iiop4iH(lilTloult. 

Pnre  sciatic  neuralgia  occurs  in  eary  h*fo  and  \h  not  acoom- 
paiiied  witli  nmoh  local  tiMidernesA.  Thcrv  ifl  no  paralysift  or 
wtLstinf^of  the  hnih.  r>oiihlcM*iaticH  Ih  iiioHt always  ay niptntiiatic 
of  diaht'te8itro[>r»unc  diw4u*e.     True  sciatica  is  ran^ly  duuble. 

iVo////otf/;v.— Almost   all   crises  got  well  in  fn>iii    three   to  six 


Fio.  77.— 8Bovi:ca  thb  Tkkoiiii 


Flo.  TH.  Pla^itaii  Form  ot  Bcutica;  Plaktaii 
NKCKiTia,  aliowbix  ansa  of  p&lu  (.HltcbelO. 


months.    Severe  attacks  in  ]>eople  over  fortj'  are  the  luost  intrac- 
table.    Relapses  occur,  bitt  not  i\»  a  rule. 

Treatment,  —  In  all  cascs  which  are  seen  early.  The  most  im- 
portant indication  is  rest.  The  patient  shoulil  i»e  put  to  bed, 
and  the  whole  lower  extremity  secured  in  a  Thounw  Hplinr  ex- 
tendixig  fn)ni  ankle  to  axilla.  Ice-buKv  or  lint>eed  poultices  or 
leeches  shouUl  then  be  applied  over  the  course  of  the  nerve.  A 
blue  pill  (ik'r.  V.)  may  be  given  twice  daily  at  ftrat.  In  less  severe 
or  older  ciises  Ifirge  blisters  should  bo  applied  over  the  nerve  ia 
the  thi^h,  and  the  application  rojicated  lu  a  week.  If  there  is  a 
rliiMuiKLtic  history,  potassium  salicylate  or  iodide  should  l>e  f;ivea 
in  full  dosiert.  The  IkjwcIh  mu.st  l>e  freely  opened.  Hypodermic  in- 
jection?*  nf  morphia  or  cocaine  (jjr.  \)  may  bo  needed  for  a  few  days. 
the  cocaine  being  re|wate<l  if  necesMary.  When  the  disease  has  lie- 
oouie  more  chronic  a  strong  galvanic  current  may  lie  given  daily 


with  lar^  elpctrtxlea,  oneover  the  lambar  region  or Bciatic  notch : 
the  other,  which  shonlfl  i>e  the  poaitive  pole,  over  the  leg  and  fortt. 
A»  wt-c-nlled  speciflo  rviiie<Jie8  we  have  oil  of  turi>entine  in  doses 
of  flftf*»n  drops  t.  i,  d.,  and  this  may  be  advanta+ceoasly  coiu- 
bhiod  with  uil  of  ^aiiltheria.  Massive  doseB  of  aiitifebrin  or  antl- 
pyrine  sometiiiief*  stop  tlie  jMiins  ii^r.  x.,  q.  2  h.).  There  are  a  ^rvut 
many  IocaI  remetlies  whicli  at  times  pnjve  useful.  Aiiionjf  tiiese 
mu.<4tard  plasters,  menthul,  chloroform  liniment,  setons,  acupunc- 
ture, cups,  and  the  wtual  cautery  and  chloride  of  metl^yl  ran 
be  recommended.  Handagint^  the  limb  in  sulphur  to  which  a 
little  menthol  in  added  is  often  very  efUcaeious.  Kneading  the 
nerve  with  a  ^Itx^ni  rod  and  an  anodyne  ointment  i»  sometimes 
benefleial.  Very  little  can  be  expected  from  nerve-siret^hinjsr, 
but  it  may  l>e  tried  as  a  lust  resort.  If  trietl,  lu»wevcr,  great  cau- 
tion shoidd  be  exercised  in  pulling  on  the  nerve.  Xot  over  thirty 
to  forty  jwundj*  pull  should  be  u*sed.  The  operation  of  cutting 
down  on  the  nerve  and  dissecting  off  the  sheath  for  a  space  of 
several  inches  may  be  tried. 

Plaxtar  Xkl'Raloi  a.— In  rare  cadcs  the  i>ain  of  sciatic  neural- 
gia is  limited  to  the  plantar  nerves,  and  is  accomj^anied  with  pares- 
thesia and  even  anH'Hthesia  of  this  region.  Tlie  condition  here  is 
probably  a  neuritis  combined  sometimes  witli  arthritic  changes. 
Erythromelalgia  may  be  regarded  as  a  form  of  plantjir  neuralgia. 

CoCCYQODVMA  is  a  neuralgia  affectiag  the  lower  i>oKterior 
branches  of  the  sacral  nerves.  It  occurs  f>ftenest  in  women  and 
is  ciiu(*ed  by  exposure,  injury,  and  labor.  Coccygeal  pains  occur 
in  spinal  irritation  njid  reflexly  from  pelvic  disease.  The  disease 
is  a  most  annoying  one,  as  it  interferes  with  Kitting  luid  walking. 
There  is  often  also  pain  at  stool,  and  tlie  part-s  are  tender  to  pres- 
sure. The  disease  is  usually  one  involving  the  fibrous  structures 
of  the  cw?cyx,  and  is  ruore  an  iirticular  and  bony  than  nervous 
disorder.  Surgical  treatment,  such  as  amputation  of  the  coccyx, 
may  be  nee<led. 

Rkcapitttlattox.— The  student  should  understand  that,  de- 
spite the  great  clinical  variety  of  |teriphenil  Mer\'(iusdisenaf:*.  There 
is  an  underlying  unity  as  regards  the  pathological  condition,  the 
OAUse  and  the  symptoias.  In  order  that  this  may  be  cleJirly 
brought  out,  1  /ippend  the  following  tables. 

Thestudrnt  will  rememl>er  that  the  causes  of  nearly  all  periph- 
eral nerve-disea.sescan  I >e  classed  under  the  fnilowing  lieads: 

heredity  and  neuropathic  constitution :  Aej*;  ni/e — infant, 
youth,  etc..  h^inn'tx ;  (tiathettes — rheumatism,  gout,  diabetes; 
expoMireft :  meutnl  and  pht/sivnf  tTfesstn;  iuftctiou-a — chronic, 
e.^.,  syphilis  and  the  febrile;  poistmn — narcotic,  metallic,  etc.; 
arnrmitt  and  mt/niMmtt-if ;  tirtifi'ht-stJrtosin. 

The  table  as  given  applies  x^i  a/1  i>eriptieral  nerves.  The 
cranial  nerves  are,  however,  more  affected  by  syphilis  and  brain 
disease. 
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DISEASES  OF  THE  NKUVOUS  SYSTEM. 


Table  I.— PKuiPHKKAXi  Nkrvous  Diseases— Typks  a^b 

Caubbs. 


Type  of  Dwease. 
1.  Ajismia  and  Hyptinemia: 


InHaiiiuiatJon. 


Degeuti  rat  iouH. 

[lB|ftruotioa. 
Tumon. 


Furirtioiml 

ueuroses. 


Multiple 

ueuritls. 


Mono- 
neuritis. 


Primary. 


SenouUary. 


Single. 

Mufti  pie. 

With  siffiis 
of  iiervo 
irritation 

Or  of  nerva 
d'e  p  r  e  8  - 

fiion. 


n 


Principal  Causes. 

Female,  voung  adults.  Poisons — 
alcohof,arHenic;  InfectionH — feb- 
rile. endtMJiic;  DiatUesob— rheu- 
uiatiHui,  Kx[XJ8iin:'». 

Male,  infantK,  adults.  Injuries, 
over-use;  PtHson^ — lead;  Infec- 
tions-fobrilc,  MVpliilis;  Diathe- 
ses—gout,  rheumatiNui. 

Male,  luid-age,  senility.  Maras- 
n]UH,  [>Mr.  atfixin:  I*oiw>n8 — leml, 
InftTtions— <liplitiieria. 

Injury,  d«»truction,  or  inllauima- 
tion  of  nerve  or  its  tn>phic 
centre. 

InJurieH,  ooiupresslou  by  tumors, 
et«. 

Heredity,  injuHoH,  o|a*nttionB. 

Chronic  mfwtionu. 

Heredity,  neuropathy,  female, 
vouth,  antl  niid-ai^c.  Over-use. 
PoiRons — narcotir,  uietJillic. 

DiutheMO.H — rheuuiatlHui,  pmt,  dia- 
betes; infection — Fivphiliti:  Ame- 
niia,  Arterio-scleroeis;  Malnutri- 
tion. 


The  Bymptouis  of  peripheral  nervous  diseases  are  shown  in 
Irrltntiou  and  ext^ess.  diminution  and  Iojsh,  and  nerversi^ui  of 
function.  Hince  nervei*  are  sennory.  motor,  viwerai,  trrtphio,  re- 
flex, etc.,  manv  coutbinatious  of  symptoius  result.  These  have 
been  already  described. 


Table  II.— Prriphkral  Nervofs  Diseased— Types  and 
Symitoms. 


Type. 
Ansmia  and  Ilyi>er}emia. 


Inflammation. 


Multiple 
neuritis. 


Mono- 
neuritis. 


Principal  Symptoms. 
\  Sensor^'   irritation:  neuralgia, 
i      numbness. 
Acute  onset,  clironic  course.     At 
first  sensory  irritation.  folUtwetJ 
by    14JSS ;     motor    weakness; 
trophic  and  vasomotor  disturb- 
anres ;  n*covery  one  to  two  years. 
Arutt*opi'iirf»nir:  nerve  irritation, 
later    ditttinution    and    loss    of 
function,     trophic,    vasomotor, 
Hud  MMTt'tory  disorders;  recov- 
ery the  rule,  one-quarter  to  ooe 
aivd  oue-\\a\l  ^eax*. 
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Degenerationfi. 


r^estruction. 
Tumors. 

Funrrional 

ueurosee. 


f  Primary. 
[  Secondary. 


f  Gradual  loss  of  function,  little  irri- 
-j  tation,  mucb  trophic  disturb- 
I  ance;  verychronu";  rarely  ii  cure. 
[  Rapid  twkS  of  fum'tiuii,  a  little  irri- 
tation ;  course  chronic ;  cure  fre- 
quent. 

r  Sadden  irritative  symptoms,  pain, 
■j  siwusm,  etc. ;  then  loss,  like  a 
[     secondary  defirenemtion. 

Or  no  symp- 


\ 


\  InitativesymptuuiB. 
]     tomH.  chnunc. 


( Single. 

f  Multiple 

f  Of  irritative  \  Neural^a,    partt?«ithefiia,   oadema, 

I      kind.  *(     local  asphyxia,  spasm. 

I  Of     depres-  \  Occupatiua  pabieis  reflex  paltuee, 

[_    Hive  kind. }     etc. 


CHAPTER  X. 

DISEASES  OP  THE  SPINAL  CORD. 

AXATOMY   AND    PHYSinLOGT. 

AnatoMV. — The  spinnl  cord  is  ft  slender,  cylindrically  »<hiL[ie(l 
orKAti.  It  in  from  4'3  lo  4.>.7  cm.  isixt*H*Ti  niul  tmo-linlf  to  eijchlt***!! 
inuli(>!^)  loiiK,  l)i*iii^  shorU'r  aliMjIiitoly  and  relatively  iu  women. 
IXa  weiffht  i.s  atmut  thirry-thri't*  k^'*""**  U»ue  oumv). 

It  is  tiUhiwntlfil  in  tlin  vertebral  fiiiiaJ,  where  it  reaehen  in  ail 
persons  over  one  year  t>f  tn^v  tus  far  down  a«i  the  second  lumb/ir 
vertebrti.  lu  uew-buni  infants  it  extends  to  the  third  Inntbar 
vertel»ra. 

It  is  divided  into  t'ervical,  dorHai.  Iniiibar,  and  sacral  portion!(, 
correspoinlini^  with  the  nerves  it  jfivesolT.  ThewMire  reniHH'tively' 
(our,  ten  and  one-lialf,  two,  and  one  and  one-half  inches  lon^ 
{aeo  Fii?.  "i'l.  It»*  Hhape  on  erost>  neetion  is  nearly  round,  except 
in  the  lower  cervical  region,  where  it  is  flattened  aiitero-posteri- 
orly.  Its  averHKe  diameter  is  1  cm.  (two-fifths  of  an  inch).  It 
has  two  swellinjjfK  or  enlarffementa,  the  cervical  and  lumbar. 
Their  position,  si/e,  and  extent  are  shown  on  the  diagram.  Ita 
sjHH'itlo  jcravity  is  lllittl, 

It  is  surrounded  by  three  niumbrane**,  all  of  which  are  continu- 
uiiH  with  the  eorrehpoiulih^'  envulnpfH  of  the  brain.  They  are  tha 
dura  mater,  the  anichnoid,  and  t)ii-  pia  mater  (Fi^.  80). 

The  tlunt  matfr  is  the  extenisd  coveriTiK.  It  is  a  long  sac  at- 
tached to  tl»e  ed(?eof  the  frtraiiien  ma^iinn)  al>ove  and  extendintr 
down  until  it«  walls  fuse  together  at  the  level  of  the  second  sacral 
vertebra.  Its  eavitv,  therefore,  is  much  It^njcer  than  the  spinal 
cord.  It  is  attached  to  the  b(»ny  canal  at  its  lower  end,  and  is 
helti  hiosely  bv  twenty-two  lateral  ligaments  (/.  denticulata^ 
throu^;bout  its  lenjfth. 

The  ftnu^huniit  is  a  thin,  semi-trausparent  membrane  lyln^ 
loosely  over  the  conl  and  nxits. 

Internally  it  is  connected  by  numerous  connective-tissue  ftla- 
ments  with  the  innermost  membrane,  the  ftitt  mitter.  This  latter 
is  a  thin  Viiscular  sheath  applied  closely  to  the  conl  an<l  rtMita, 
The  space  Iw-tween  (he  dura  and  arachnoid  isi-rdled  Ibeanicbnoid 
cjivity.  It  contJiinsit  very  littloeereliro-spiMal  lluid.  Tliat  Ijetween 
the  arachnoid  anil  pia  iscnlled  the  sub/iraciuKud  cavity ;  it  con- 
tains a  Kon<l  deal  of  cerebro-'^pinal  liuid.  Moth  cavities  connect 
with  tliose  itl  the  brain  and  ppiibably  with  ejich  other.  The  dura 
has  a  nuH'tifini<-jd  protective  fiinctiun,  the  arachnuida  serous  and 
the  Ilia  a  vjitmilar  function. 

The  spinal  cord  is  movable  in  its  canal  to  the  extent  of  one- 
half  to  on>'  inrli. 

7'Af  .\'i  n*r  /('(i^j^v.— The  sjiinal  nerve  roftts  are  covered  with 
the  pia  and  anu'inioid.  They  pierce  the  dura  in  two  jdacee  and 
rinjfe  to  Form  a  mixed  nerve.  The  dura  mater  is  prolon^etl  over 
the  nerves  as  lljey  {>tim  througU  \t,  lormVw^  «l  VmN^viXimc  Avs^uAXu 
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Tta.  7B.— SsovDni  tbz  Rkl- 

ATtVK  SizK  orTHKDirrwiwtT 

PaKTA    or  THB  COBD   (ATTBR 


FlO.    m.—SaOWTHQ     FcnTHKB    8CBDI- 
TlfllUMD     Ofr     THR      WhITC    MaTTER    AKD 

THE  Location  or  ttik  DirrcRcirr  Cku. 
Oitorpa  IN  THE  QaAT  SUrrca.  D,  P, 
PynmldAl  cntcu;  CB.  col.  BurdAch;  O. 
col.  OoU. 


Js  a  posterior  .spinnl  ganglion.    Thp  ganglin.  He  In  the  Interver- 
tebral canal,  except  those  on  the  sacral  nerves, 

J^/'.v.ff/rf.v.—Throughoux  the  whole  leni;th  o(  the  cord  there  are 
tH-o  iitediau  Ht^auren^  called  tlie  anterior  and  postetVttT. 
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Cohtrnntt.—TUvfi'  U8Knren  ami  tlie  liiu^**  foniieil  by  the  exit  of 
tlu»  roots  ilividp  the  portl  into  four  roluiimm — ftiit<?rior,  posterior, 
aiiil  two  laterul. 

I'he  Co t/i position  of  the  Cord. — The  cortl  i«  composed  of  white 
anil  (jrny  nmrti^r.  TIip  whit*'  matter  lie«  outsldf  nnil  iw  PoiiipcrsiHl 
iiiniiilv  iif  nerve  llbrt's  the  k^iv  matter  inHinly  of  nerve  eellM, 
Rnch  huH  nlso  nenro>;liii,  eoniieetive  titwue,  an*!  >»loo<l-vewel.s.  In 
the  tifray  matter  in  a  central  (*anal  lined  with  epithelial  eellti. 

'jfir  i/ntf/  mtttter  1(4  arranffcil,  as  shown  hi  the  tij;nre«,  some- 
what in  the  shape  of  a  letti-r  H-  Its  dilTeront  parts  are  ealled  the 
anterior  and  posterior  horns  and  intenuediate  gray.  At  certain 
levels  tliere  Kre  Interal  liorns. 

The  jrray  matter  eluinjreH  in  shape  at  different  levels  of  the 
eord.  It  is  fp*eatejit  in  amount  at  the  lumbo-«icral  junction 
(38.88 sq.  mm.):  next  at  the  cervical  etdartrement  ti^ixth  cervical) 
(n.SSsq.  mm.).  It  increases  in  amount  relatively  tu  the  white 
matt«r  from  above  downward  (Fig.  8«). 

The  Commisfturf.—T]w  irray  matter  of  the  two  Italv^a  of  tho 
cord  is  euiineeted  by  a  bridge  or  cc^mmissure.  The  anterior  part 
iii  couiiK)HeiI  chiefly  of  wliite  medullated  nerves,  and  in  called  tlie 
white  commiMiure.  The  posterior  ih  composed  of  very  Ibie  nerve 
flbrt's,  moHtly  medullated  collateral*,  r«Hed  the  j^ray  commissure. 
Between  the  two  is  the  centrtd  canal,  and  Hurroundiu^  it  iu  the 
centraf  f/eliititutiin  ttiihsttmif,  composed  of  neuroglia. 

The  posterI(tr  horns  reach  to  thei«^riphery.  They  are  divided, 
iK't^itDiiti};  fnmt  without,  into  the  nm  zone  or  Li88auer*s  column, 
the  spoI^^;y  rum*,  nnd  the  gelatinous  substnnce  of  Rolando.  The 
rim  /one  is  eompttscd  of  very  ftne  nerve  fibres;  the  sjmnjs'y  zone 
and  i;t'].itinous  substance  are  compOMHl  chiefly  of  neuroglia*  and 
small  m^rvc  cells. 

To  sum  up,  we  liave  the  gray  matter — 


Arranged  in: 

[  anterior, 

1.  Horns:  ■]  lateral, 

f  posterior. 

2.  Intermediate  gray. 


Compo.«»ed  oft 
o.  A  ground   subntance    of    neu- 
roglia nnd  connective  tissue 
fonuing  the  substantia  Hpon- 
giosa. 

b.  Cell  grou|)tt:  internal,  anterior, 
etc. 

c.  Plexuaei^   of  flue  nerve   fibres. 
e.g.,  in  the  rim  /one. 

d.  MajBses  of  nenrnglin  : 

(1)  Tho  central  gelatinous  sulv 
stance. 

(3)  The  gelatinous  substaiice 
of  Rolando  and  the 
spongy  zone. 

e.  Bloo<l  -  vessels    and    connective 

tissue. 

Now.  takfncr  nn  some  of  the§c  factors  In  detail,  we  find  that 
{a)  The  ground  substance  of  the  gray  matter  is  made  up  i>f  a 
fine  mcshwork  of  ttbrc»  which  are  the  processes  ot  neuroglia  cells 
and  of  ner^*e  cells.  Besides  this,  there  is  some  connective  tissue, 
and  there  are  prolongations  from  the  base  of  the  epithelial  cells 
lining  tho  central  canal. 


*  Wefgvrt'B  D«w  hUdtt  seems  to  show  that  the  BUbMonce  !■  not  DmrocUs. 
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<6)  The 


fe 


/^=^ 


Ollgmupi^ 

inner 

antvro-Uieral 

lat«ral 


ceutnU 
poetero-lAteiml 


median 


central 
InnBT 

p(ifltero-Jat«rai. 


lateral 


ant«ro-lat«ral 


e  cells  ore  arrauged  in  groups  with  the  long  axis 
parallol  to  that  of  the  cord.  The  c^IIk  are  surrounded  by  a  rich 
pU'Xu.s  of  oell-pri»ct«toe»  and  nerveH,  as  well  as  by  the  supporting 
ueuro^jlitt  luatrix.  a  Jittle  con- 
nertive  tissue,  nrul  iiuiny  ^Hmlt 
blootl-vesst'ls.  The  cell  groups 
are  named  in  accordance 
mainly  with  their  jKiMtion — in- 
ternal, antero  lateral,  lateral, 
nie<liiLn,  po**terior  or  sensory 
upindle  cell,  and  the  eellfi  of 
Clark's  column  (  Fig.  S3). 

The  celLs  jire  arranged  In 
grouptf  which  overlap  eiich 
other.  Kaoh  group  has  the 
special  duty  of  presiding  over 
certain  sets  of  luusdeH  or  other 
organs  which  have  a  common  anterior 

function. 

Tlie    cells    of    the    anterior  median 

horns  are  large  in  size,  :^'i  to 
lOO/i  (  tin  to  Vb  i>i-);  they  are 
inulti]iOlar,  having  live  or  cli 
procesMK),  one  of  which  is  an 
axis-cylinder  process.  The  cells 
in  the"  central  parts  of  the  horn 
are  the  smaller:  the  cells  in  the 
lumbiU"  swelling  are  largcnt,  be- 
cauMS  they  ore  connected  with 
long  nerves.  The  cells  of  the 
cervical  swelling  are  next  iu 
si/.e.  The  cells  of  the  i»oste- 
rior  horn  are  small  and  nmlti- 
polar. 

The  cells  of  Clark's  column 
are  bipolar,  IWto  00 /i  (^Im  to  ^A^ 
in.)  in  diameter,  and  are  ar- 
rangi^d  with  their  long  diame- 
t-er  [Hirallel  to  the  axis  of  tlie 
cord.  Thev  are  grouped  to- 
other in  a  Kind  of  nest  at  the 
inner  and  central  part  of  the 
poftterior    horn    (see    Fig.    82).  median 

Clark's  colunni  is  most  distinct 
from  the  eighth  dorsal  to  the 
second  lumbar  nerves,  but  ex- 
tends up  us  far  as  the  last  cer- 
vical. An  analogous  groun  of 
cellH  is  found  at  the  level  of 
the  second  and  third  sacral 
nerves. 

The  spindle-cell  group  con- 
sists of  small  cells  lying  in  the 

int^miediate  gray  matter  at  the  Fio.  8^— Seownco  the  Auuxsaotrnttr  or 
bajse  of  the  [xisterior  horns.  Cku*  Obocps  or  A^Tciuoit  HoR.Nfl  and 
There  are  other  minor  groups  iJimtaiBouTB  Objit  ik  thk  Uppsk  Half 
of  cells  wliich  it  is  not  ueces-  or  tbb  Ooro.  Showinif  also  Uie  Ivrels  to 
sary  to  de^^Tibc  here.  which  each  group  extends. 


184 


DISBA8B8  OP  TUK  NERVOUS  STSTBH. 


7%«!  whiU  tnniltr  nf  the  mnl  ib  ('inn|M»sefl  iiiatiily  of  norve 
fibres,  running  iti  a  sumwrtinK  nt't-work  tif  lu'iirojrlia.  ronnectivi' 
tiHsiie.  ami  blood-vessels.  SiirroundhiK  it.  an*!  lyintf  just  beneath 
tlie  pia  mater.  i»  a  thin  layer  of  niMiro^lia  0  to  5I»  //  (-^„  to  j*,.  ^r*) 
thick.  Tho  nerve  fibres  are  nie<lullateti,  bur  havenoiieurileiiiuia, 
nml  but  few,  if  any,  iioileH  of  Runvier.  There  are  two  kinds,  the 
lar^e  (81  to  30  /i)  and  the  small  i2  to  :(/*  in  diameter).  The  wnall 
fibres  make  up  the  poatero-intomftl  (GoU'fl)  eoluina  entirt^ly,  and 
are  numerous  in  the  deeij  part  of  the  lateral  eolumuA,  but  they 
are  found  in  all  re^nmis.  The  llbres  niti  u[t  and  down  for  the  miwt 
part.     They  are  arranged  in  columns,  the  diviuion  beiug  leased 


Arc 


l.J 


/A 


Fio.  M.— Sncrrioii  or  Bniui.  Cord,  akuwlu^  comitletv  BuUlivliikni  of  white  col> 

amnH  Into: 


IDI'y,  Direct  pyrnmiilal 
AFC.    ADtcrior    fuorla-       lAtoral 
lueoUil  tiulumn.  colunios. 


Poeterior  columns. 


r  (!oluDin  of  <K>U. 

J  Cnlumn  of  Bunimch. 


1  KZ,  Kim  xoo(*.  or  JJiMaunr'H 
coLunm. 


LFO.  LAinml  liiiMlHiiif ni4tl  column. 
IjL,  Ijal^rnl  lliniiliii;  liivnr 
CPyT.  Crowu'«l  pymiiiittikl  irucl. 
CT,  Dlrw-i.  cereU'llar  tnu-L. 
ALT,     Aolero-ljiu^r&l       lucuudinff 
LraoL 


AliZ.  Aittcrtur  routxoDO. 
MHZ,  MtctdU-  root  xooe. 
07..  Oval  xoim. 
PKZ,  PuaUMior  root  toua 


partly  on  anatomical,  partly  on  physio] of^lea I,  aad  partly  on  em- 
oryolojfical  ^r^'untlH. 

Anatotnirnlly  there  is  a  nimple  uihI  natural  division,  which  we 
have  already  ^^Ivon,  into  the  anterior,  lateral,  an*!  jKwterior  eol- 
umuK,  the  diviHions  l>einu:  made  by  the  median  (lasares  uud  the 
roots  of  the  nerves  (see  Fig.  fl). 

On  physiological  and  embryological  (rround«  the  columns  are 
furtht^r  subHJdt'd  a.*^  fullows 


'J'he  anterior 
coluiiins  are 
divided  into 


1  r)ire<tt  pyranudal  tract. 

j  Anterior  fuudameiitul  column. 


diviUed  into 

Anterior  root  7,one. 
Middle  rotrt  /one. 
<»val  root  zone. 
Posterior  root  zone. 
Rim  zone,  or  column  of  Lissuuer. 

The  Bbres  which  make  ap  these  columns  are  of  two  kinds — 
ionp  or  projeotivo,  short  or  as8ocititive. 

The  t'Dtg  libr*'?;  connt'ct  the  ilitTerent  levels  of  the  cord  with 
the  brain,  and  the  flilTerent  ^pinal  nerve  roots  witli  nuclei  in  the 
upi>er  iMirt  of  tlie  cord. 

The  A'Aorf  or  associative  fibres  connect  different  levels  of  the 
cord  with  each  other,  and  also  connect  the  two  halves  of  the 
conl  at  the  sjinie  levels. 

The  naincH  of  the  lonfc-fihre  tracts  are  tlie  dircc.t  and  cn-tsscd 
pyramidHl,  tin*  dirwr  cerebellar,  tlie  antero-lateral  a*ceudinf;,  and 
the  postero-internal  or  column  of  OolL 

The  ftfrtrt  jij/rnmitltti  trart  li*^  along  the  anterior  meilinn 
fissure  ami  ejstends  down  as  far  as  the  lower  part  of  the  dorsal 
cord.  ItH  Hhres  cross  over  in  the  anterior  couiniissure  at  various 
levels  and  conne*^t  with  the  cells  of  the  anterior  horns. 

The  i^rnssfd  p;/rtiinittnf  tl'oct  extenti.^  il^iwn  the  whole  lenjyth  of 
the  cord  and  sends  its  fibres  to  the  anterior  luirn.sof  the  same  side. 

Both  of  the  above  tracts  are  continuations  of  the  anterior 
pyrantids  or  nintor  tracts  of  the  nie<lulln.  Tlicse  i>yra!nids  divide 
at  tiie  lower  end  of  the  niwlulla,  about  ninety  per  cent  of  Jlbres 
crossinjjr  over  to  form  the  cros.'^ed  pyramidal  tract  and  ten  per 
cent  continuing  on  the  same  side.  Some  of  the  flbren  of  the 
crossed  p>'ramid  re<IecuHSJit*'(in  loweranimalp)and  enter  the  pyra- 
midal tnict  of  the  side  on  which  they  started  (Fiff.  »M.  PT). 

The  direvt  rc/fhff/ar  tiwt  hc^jins  at  the  level  of  the  first  lum- 
bar nerves.  Its  fibres  orit;inate  in  the  vesicular  column  of  Clark. 
They  pa."*?*  up  to  the  cerebellum  and  txo  chiefly  to  tlu*  vernus. 
Most  nf  tliem  then  cross  uver  and  enter  the  red  nneleuK  iVn:.  HM), 

The  naterO'latf  t'ttl  njirftttlinfj  fifiimu  extends  nearly  the  whole 
length  of  the  C4jrd.  Its  fibres  come  from  the  po.sterior  comiuis- 
sure  and  the  sensory  cells  of  the  opixisite  posterior  cornu.  They 
pa»*  up  and  en*!  in  the  lateral  nucleus  (Fijj.  HW,  AliC). 

Tht*  pti.stpf't-ifttf'm'i/  rohiuui.  or  column  of  Unll,  is  compf>sed 
i»f  tlbr»>8  which  nriirinate  in  the  ;;an^lia  of  the  posterinr  roots, 
pass  inward,  ami  without  crossinj;  luscend.  to  end  inannclensat 
the  upiK'r  limit  of  the  cord,  the  nuelHUs  of  iiolTs  column  (postero- 
internal nucleus).  The  column  extends  the  whole  lentrth  of  the 
cord.  It  is  verv  small  in  the  sacral  rejnon,  but  increases  in  size  as 
it  passes  up  <Fitf.  hn.  <i). 

There  an*  a  few  lonsr  fibres  Rcattennl  in  the  anterior  and  lateral 
(Cnmnd  bundles.  They  dej^^enerate  down  and  are  oalle<l  the  <2tA- 
tero-interal  desirnding  tract. 
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Tlie  namvtt  nf  the  H/mrt-Jibn'  totufniis  aiv  tlie  juitt*rif>r  unil  the 
lateral  fiiti<lainontHl  colntiiiiK,  the  lateriU  limiting  layor,  and  the 
colnimi  of  Kurcla<'h.  This  latttM*  cohimii  coiitainw  in  it.s  cervical 
part  stoiiie  Imifc,'  Hhres  whicli  eiul  in  ti  nueleu?4  at  the  upper  limit 
of  the  coni,  the  powtero-erternal  nucleus,  or  nucteuH  of  the  col- 
umn of  Burtlach  (Fig.  82,  CB). 

Thk  Rklatioxh  op  thk  Diffkbrnt  Parts  op  thk  Spinal 
Cord  to  thk  I'kuiphkhal  Nkrvks.  to  thk  Bkain,  am)  with 
Eaok  Utiikr.  — I  will  bejrin  with  a  doftcription  of  the  way  in 
which  Ihu  anterior  auU  pobterior  uurvo  ruutt*  aru  uouaucted  to 


V- 


^. 


Tm  Wl.— RHownfa  Tn«  Rclatioxb  or  tks  Armc«ion  Rciots  M.  M*  m  twk  Ax- 
TnioR  HoRKfi:  or  tiib  ANTRitroR  Hoiuts  to  thk  Cnowui  PvitAiiiitAt.  TiucTt  axd 
PcMTKRioit  Hoots.  Sliowlug  aino  tii»  relalious  of  lite  pu«terIor  root  flbrwi :  T,  to 
cnliiiiiti  of  Cnll  and  Clark's c*oliiiiin;  P.  tn  BcnMiry  ct^llH  and  poatertnr  coiurim:  J,  to 
■ennory  x.'vWa «mt  ADterDlAtt.'ral uceodUig columo  ;  R. to anUrlor horuL  Bt  Sei»cv7 
r(Mtt ;  A,  niiMvlH  mdm;  F,  pain  nod  tempervtun*  aeoHf ;  T.  tactile  seuoe;  VB,  vlaocral 
and  reflt'jc  flbrea. 

the  cord:  then  describe  the  mode  in  which  the  different  columns 
and  cell  ^n*f*ups  are  connected  with  eAch  other;  un<I  Hnally  1  will 
indicate  hrieMy  the  connections  of  the  cord  with  the  brain, 

Tlie  finterior  nerve  roots  are  connected  directly  with  the  an- 
terior horn  cells,  of  which  they  are  processe*;. 

Tlu*cell»(>f  the  anterior  horn  are  j-inrniifMli-d  by  two  Ketfl  of 
**oiid-bnishe«,"  one  coniiniu'  from  the  nyniitiiilal  tracts,  the  other 
from  the  posterior  honis  and  rooln.  Tlni'*  tln»»e  celln  are  in  rela^ 
tion  with  iinpulxeni  from  the  brain  and  from  tb^'  |>eriphery. 

The  poHtfrfftr  iierpf  rooVi  oritjinate  ehicHv  in  the  spinal  (ran- 
IcHu.  On  entering  the  cord  the  librf«  divide  like  a  T  and  pass  up 
and  down  for  one  or  tw<*  incJios.  They  Then  enter  (!)  the  i»ol- 
unni  of  (ioll,  (2)  the  anterior  or  poHteriorcoiiiniiKNnre,  or  (Jl)  tlie 
pofiterior  horn.  They  all  nend  off  collateml!*,  and  terminate 
eventually  in  end-bruKhes  i*urrfiniidini:  nerve  celLs. 

There  are  at  leabt  three  groups  of  nerve  libres  which  enter  by 
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the  posterior  ruoU  ami  umke  dilTereDt  connections  with  the  oeU 
groups  or  eolutunB . 

1.  An  liuiermotst  set.  These  pass  across  the  poetero-extvma] 
coIiiniQ  and  enter  the  median  or  Golfs  column^  which  they  as- 
cend, to  end  in  the  nucleus. 

2.  A  median  set.  Ttiese  jmss  alone;  the  inner  side  of  the  ix)»- 
terior  horn,  and  end  eith»'r  (ai  hi  cells  of  the  deei>er  part,  {hi  in 
the  Hpindlc-shnpt'd  cells,  or  (c)  ^'o  to  the  anterior  horn :  still  othera 
id)  cross  over  in  ttie  commissure  to  enter  the  autero-lateral  tract. 


"^^^ 


-^V^^5 


O^ 


.hi   > 


Tto.  Hfi.  Fio.  87. 

Fin.  Hfi— 8h«>wixo  thk  Cukkkctioxb  or  thb  A-vtkhioh  axd  Pustbbiok  Room 
mo  CoasvA  with  Eaco  tfTHSna'AJAL).  A.  Aiiteriur  root;  B,  poAerior  root;  a. 
coIlaUraU:  d,  etni-bmshm. 

Fio.  H7.  —  Showiko  thb  Associatiok  ok  SHORT-FiimB  SrsTKif  or  thk  Cord 
(CajaU.  o.  Anterior  cornuacvU:  b,  c,d,  aHsuclutlou  flbiY«;  <*,  tMMAisrior auoclatlon 
flbraa. 

8,  An  outer  set.  These  ore  very  fine  libre**  which  enter  the 
tip  or  outer  part  of  tlie  ^Kwterior  horn,  and  th*^ii  run  up  and  down, 
foriiiinjf  the  rim  zone.  They  eventually  connect  in  the  usual 
way  with  the  sensory  cells  of  the  jjosteriur  honi  (see  Fik.  S">,  A,  R). 

77ie  different  pnritt  of  tfte  ttptnai  rord  are  connected  by  the 
short  fibres  which  unite  different  levels  of  the  cord,  and  by  coni- 
missaral  fibres  which  unite  thedifrernnt  halves  of  the  cord.    These 
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&)»opt  and  oouuiiisfiiirftl  fibres  originate  in  grotijiH  of  nerve  o*»ns  ly- 
iiijj:  in  the  iH'iili'iil  {tariti  of  tho  pray  runttep  and  tNiIliil  ttKNooiative 
nerve  cells,  Tiiey  are  Hmall  iind  multipolar,  S<im©  are  di^trib- 
utwl  Hparsoly  in  tlie  wbiio  odhnims.  Fibr<>Kariho  from  fhoin,  run 
in  the  commis8iirt>H  and  sliort-llbre  trart^,  and  end  in  bnihhett 
wbich  put  the  Ul)res  in  relation  with  various  oell  4frou|)fi  (Fip*.  80, 
87). 

PbySIOLOGY.— The  detailed  farts  repardinp  the  functionti  of 
theijiinal  oord  may  l>e  gotten  in  pliyi>i(>l<i»;ifal  t^wt-bfxike.  1  nhall 
ffive  only  those  l>earinff  more  or  le**.**  diret*liv  on  the  hH>ali/.ation 
of  thr  lunelionH.  The  spinal  cord  is  a  roiiilnclor  and  cerilre  of 
JiervuiiK  uciioti.  It  represents  the  loweM  evolnliunary  level  of  the 
4leveloiHiii'iil  iif  tlu^  nervous  system.  Its  fuiietions.  ah  far  as  they 
are  iiideiu-ndfnt,  are  stable  and  well  ur^^uil/.tHl,  but  of  a  iiieehaji- 
k*al  and  relatively  siiiinle  order. 

J^tturtioii.s  of  i/te  II  fiid'  (  olttritnN.—TU^  w!dte  inattf>r  ifl  a  ron- 
<h  let  or  of  nerve  inipulses,  and  its  funetionsare  n'latively  simple. 
W<'  haveonly  tostudy  the  direction  and  kintl  of  impulses*  carriiHl 
liy  its  various  eolunitis.  The  iltnrf  ami  rrnsiffif  jti/ramt'ifat  trtivtjt 
iWiiTy  iriutor  impnlsi'N  downwanl  fi-nm  the  brain.  A  few  fibres 
(two  to  ten  per  rent)  ei)nnert  with  nniwles  of  the  name  side;  so 
that  nt  hemiplegia  tliere  is  usmdly  some  weakness  on  the  healthy 
«ide.  These  traets  normally  exercise  a  eontinual  inliibitory  in- 
lluenee  oti  the  motoreells  of  the  anterior  horns.  8o  that  when  ile- 
utixjyetl  there  develop  sonsnioilie  etuiditionsof  the  pandyziMl  i»art. 

Tftt  ttitft  ri'tir  i/ntuftil  (nnnil'\  totirnl  f/mmni  hiin/flt^.  an<l  the 
Uittnil  liiaitintj  faijir  have  the  runeti<in  of  as-sociatinK  dilTerent 
levels  of  the  eon!  and  of  etvniieetinu'  it  also  with  nuclei  In  the 
medulla  and  eentres  in  the  eerebellinn. 

The  rulttmits  of  UiiU  eonduet  speeinl  senwitinns  from  the  mus- 
cles, artienlations,  and  teiuhmous  sheaths  via  the  r<Hit  on  the  wime 
side.  When  dlseaseil.  there  is  n  loss  of  the  sense  of  position  of  the 
]ind>s,  of  the  jtowerof  estimating  weitrhts,  and  of  (u>-onliniition 
of  museidar  «rfort  (atnxia).     The  Whn's  cross  (tver  in  tlie  mcdulhu 

'Viw  t'ft/timtis  '»/  Jtttiflarh  conduet  to  a  eertain  extent  tactile 
Kens.'ttions  eominfcin  from  the  itpposite  nosterittr  nsit.  They  also 
contain  many  as»<xrirttive  iibix»s,  eoinieetuj^Mlitlerenl  levels.  l*nin 
sense  fibres  and  exoit^>-retlex  llbres  frtmi  the  jutsterior  roots  mn 
through  tlu'w*  columns  to  reach  the  commissure  or  the  anti-rior 
horns;  other  fibres  run  thmuKh  it  to  UlarkV  cnhunn  and  to  the 
column  of  Uoll.     Hence  it  is  a  pathway  lorall  kinds  of  alTerent  im- 

]>uls*»ft.  When  ilisejised. there  may  be  pain,  anjcst  hesia.  ataxia,  and 
osH  of  relU'xes.     The  libres  cross  over  at  onrn*  t<f  the  opposite  side. 

The  aittt  iu-iaUrni  OKrvuff tup  tract  conducts  Hcnsationsof  pain 
ami  temperature,  coming  in  from  (he  opposit*  side,  thruuikrh  the 
anterior  anil  txtsterior  connuissiin*. 

There  are  considerable  variations  in  the  paths  of  conduction 
of  tactile  temperntnre  and  pain  sentuitionH.  and  their  exm't  ixwi- 
tion  i>i  not  positively  known.  In  transver**  lesions  of  tlieconi 
the«e  tracts  tlo  nnt  irenerate  iipwartl  so  completely  or  unifonul}' 
fts  tlo  secondary  detfeiierations  nf  ntfter  kinj^-flbn*  tracts.  Hence 
they  probably  receive  some  interruptioiis  in  their  course. 

Aiitomiftit:  L'etitf'fs. — The  nerves  am!  cells  of  the  oonl  are  ar- 
ranjrcd  in  complex  w:»"'"ips  wliich  preshle  over  certain  function* 
or  jx*«pond    iu  a  detiuite   way   to  certain   utiniuli.    These    are 
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called  the  spinal  automatic  centres, 
secretory,  viisomotor,  prenital,  vt'sical 
tnnt  partis  or  tht'St*  centres  lie  deep 
in  the  K^wy  luatter  on  eitlier  side  of 
tlic  ccntnil  caiial«  but  nearer  the 
Iwiseof  the  posterior  horns.  Lesions 
Of  the  white  iiiatrer,  or  of  the  an- 
terior or  pobterior  horae,  do  not 
direetly  alfect  them. 

The  cilio-spiual  ventre  reaches 
from  the  seventh  cervical  to  tlte 
seconii  dorsal  segment,  inchisive. 
lltf  stimulation  causes  the  pupils  U> 
contract. 

The  genital  centres,  including 
those  for  erection  and  ejacuIiiTir*n, 
reacti  from  the  first  to  the  third 
WLcnd  sejrnient,  inchisive. 

The  h/ftfftit^r  nnd  rrvtni  rentrrs 
are  in  the  fourth  luiil  fifth  Kicral 
segments,  extending  up  anil  down 
a  sliort  distance,  the  bladder  being 
perhaps  a  little  lowi  r. 

Tlie  spinal  tnjittmnt^r  centres  ex- 
tend fr<jui  the  se<!ond  dorsal  to  the 
8e<*ond  lumbar  se^neuls. 

The  v^u*o-^liIato^  nerves  pass  out 
by  the  anterior,  the  ctmstrlctor  by 
the  po^te^ior,  root  (Gfiskill^ 

The  gray  j7j«//('r  contains  chiefly 
cell  jfroups  whicii  act  as  centres 
and  <iistriimtors  of  ner\e  impulses. 
In  the  aulfrior  horns  the  cells  have 
a  motor  and  trophic  function.  The 
lar^rer  cells  are  at  tlie  outer  part.s 
of  the  horn  and  send  fibres  to  the 
larger  skeletal  muscles.  The  mmv 
central  cells  are  connected  with 
small  nniHrk»s  arid  those  havniijj 
more  delicate  functions  and  a^ljust- 
ments.  In  the  still  more  central  and 
inteniu'diate  parts,  also,  are  sepa- 
fflto  trophic  cells  for  the  muMMe.-*, 
tK>nes  and  joints,  and  cell  groups 
which  presiile  over  vasomotor  and 
secretory  functions.  Auntnjr  t]»ese 
prouns  are  tlie  ftpindh-shapttt  eefis, 
wJiicn  senil  fibres  to  the  vjiwi-con- 
strictor*f(iaskill).  through  theante- 
rior  I  Dill)  aud  la-rbaps  posterior 
routs  ((iaski II).  The  celU  of  Clark's 
column  receive  fibres  from  the  vis 
cera  and  bUKxl-vessel.s.  Iiiipiilses 
I'mss  to  these  cellsand  thence  to  the 
direct  ecrebellar  tract  and  cerebel- 
lum. Their  function  is  to  conduct 
impulses  from  the  visccni  relating 
to  equilibrium  and   sense  of  iH>m- 


They  are  the  cilio-spinal, 
and    rc<'tnt.      The   impoi^ 


Flo.  HR.— Khowisq  the  Kelatiow 

or  TilK  ARUANOEUKAT  OP  THR  ORAT 

MArncR.  t'KU.  Oroupk.  amd  Wnnx 
Columns  AT  Fom  [nmtaEST  LsT- 
ELS.  Namely,  mid -cervical,  mid- 
(kimuil,  lower  dorsal,  and  upper 
wuTOI.    tDravro  from  Q>eclineiu.) 
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tion.  TIk')'  an*  liiiuloti^ous  to  the  libres  of  the  column  of  Goll. 
AecunlinK  toOHnkill,  Clark's  column  is  «  centre  for  the  vaBO-dlla- 
torH.     ThiH  i**  unlikely. 

The  reils  of  ffie  pumUrior  hortm  are  tteiisory  in  fiiiictiori  ami 
are  conm*cteil  with  th<'  tuftile,  |Mun.  tciiijieniture,  and  reflex 
fibres  of  th*'  [lohti'dor  roots. 

Tlie  liofthii-  ri'ufffsftn'  th*'  Jftints,  btnutt,  tittf/  fikiu  ivppiu*eiitly 
lie  in  tlie  |M>sterior  horiin.    Tlieir  llhrvH  pass  out  by  the  pub'tttrior 

ItK^t*. 

Topoqraphy  and  TjoratUtition. — The  neuroUtt^Ut  and  fiurf^eoii 
ncotl  to  Know,  for  ptu*|»».se»  t»f  ihaKn*»plB: 

1.  The  relation  i»f  the  !*i»eciHl  nurve  roota.  At  their  point  of 
origin,  to  the  HpinouH  prwe»M.'8.  This  is  shown  in  the  fl^ure 
(p.  150).  Ill  jfenerul  it  will  he  wen  that  tlie  ililTerniit  puireof  nerve 
rr«tt»  arift'  oppositt*  the  spinous  process  of  a  vrrtehra  one  or  two 
8ei.'inent«  aliove  tluwe  lH'twi»en  wliii'li  it  niakes  it*t  exit.  Tlius 
tlje  sixtli  rervical  i)ri^'iiutti»M  op|Mi»i(e  tlie  fntirth  eervieul  spine, 
the  sixtli  tlonuLl  lietwt^Mi  the  ttiJrd  and  foui^th  dorsal  spines,  tiie 
flntt  luuihar  lH*tween  the  eleventh  and  twelfth  dornal  MpineH. 
Ther*'  is  ronKiderahle  variation  in  the&e  relntions,  bh  the  diagram 
from  Rifid  shows  (Fi^.  "2>. 

2.  Tlie  next  iMiints  desired  are  the  upeeinl  function  of  each 
pair  of  nerv<>  roots  aiiTerior  and  posterior,  and  t)u'  li>V4*l  of  the 
variouKrentreh  in  the  rord.  Tiiif*  is  «huwn  in  thefollowiii^  table, 
ba^ieil  on  that  oripnallv  devised  i»y  Starr,  niiMltlif*d  by  Afilla 
and  uiyself  from  ]H*rsonal  experimentH  and  tlie  eiinieal  and  patb- 
ologic-al  obKervationtt  of  Tliorl:)urn  and  othem. 

IXtGAUXATIOK  Cir  TMK  FtDtCTIOMI  OX  THK  SxaHKim  OT  THE  ApINAL  OoAD. 


Fin*   oenri- 


BecoDd  and 
thlnl  cer- 
vEcol. 


Fourtli  eer- 

VllMl. 


FltUi  ccrvl- 


RmHuH  IntrrttlML 
Hi^*lufi  raphis. 
AntlouH  and  ponCknii. 
Stfirn<>-hynid. 

.St*TII.i-(llJTl»i«l. 

SUTrii'  niAiirolil. 
Trrtin*7.tiia. 
SL-aldtii  mil]  iMn2k. 
tliiiivhynld. 
tMAiihrflktrm. 


Ufltotd. 

C^srarr*  hrnchlnll*. 
Suplnnlor  lun^tiM. 
RhuniLmtil. 
Sii|it-n-  iirid    Infrn-vpl 
iimItim. 

IMEMld. 

(.'nrtt  L'i4  -  hrnclilaJlii. 
Hriu'litutbt  luitlcus. 

Siiiitnainr  InujruB- 

SliplllJltnr  l>rfv|M. 

II  f  I*  p    III  ti  itr  1  fH 

Rhouhler  hlodo. 

T*tl**  iiihifw. 
l't?et(>ruli»  (clarlcidar 

imrt ). 
8»rratuM  loainiua. 


of 


R«*flex  and  OwtrvM. 


Htid'lori  lunptraliitn 
pn-Hlm-fil  l>y  xiid- 
tlt*n  pmiMin^  \m 
neatit  nM*U»wt*r  lM>r- 
d»r  of  rtb». 

PupiUnru  f  fiturlh  fcr- 
vkiil  ^t  wcond  dor- 
wili  hiUttatlim  of 
tht»  pMplI  producrd 
hy  irriiatlon  uf 
u«>ck. 


Beciiatiou. 


ficQp%dar  CBiili  eerrl- 
cal  to  flnit  dona]  i. 
Irrltatloa  of  skin 
over  th« 
produoM 
tlon  of 
miMclm 

Tapping  \\\f  tendon 
of  t  lit<  tttiptimtor 
lon^iiR  nroduoM 
ArzluD  uf  foi 


noapuln 
ooDtrao- 
acapular 


Bavk  of  head  to  T«rtex 

and  n«;k.  (Ocdpf- 
nilix  iaa)or,  ucclpi- 
talbt  iniimr.  Aiiticii- 
liirftt  tiiigriiiiH.  miper- 
nrlam  colli,  an<I  vu- 
prai-lftvlriilar.) 

N.vk. 

Bl)oul4lt>r,  autt^rlor 
wMrfni'e. 

OiHcr  (irm.  fKiipra- 
elavicular.    i-lrvurn- 

I'l I lu  cti' nut'* >uB,  cu- 

Back  of  aljuuldcr  oad 
II  nil. 

Oiitt*r  >>lde  of  arm  and 
rorvATii)  to  the 
wrim.  CSiiprocIa 
vkTular.  ein.'Uiuflex. 
rxt«fmal  ctiUuit^iw. 
ititiTiiul  culanvoua. 

ItnHtt-nor     s  p  1  u  a  1 
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SfrffiDnik 

UwdM. 

Beflex  and  Centrea. 

BenaatiOB.                   ^H 

Slith  cerrl- 

DHtnid 

TViM^M  rfUth  to  fiixtli 

OutM-  Riila  and  front            ^^| 

«L 

BrM^hlAlkanCldHL 

cerrlcal).    Tnpplnfr 

of  forearm.                           ^^H 

elbow    ttfudou    |in>. 

Back  of  band,  radial             ^H 

8otMc«puUr 

dooM  ejEtrtiMon   of 

distribution.                                   ■ 

l>DCtonUB  (cUvtcuUr 

forearm. 

(Chiefly    externul                     I 

partt. 

FitHtrrior  wrUt  (sixth 

cutaneous.  Internal             M 

SernUiM  niAfriius. 

to  ftKhtb  cerrical). 

cutaneous,  radial;              ^^H 

Triirfpsi- 

Tapping  tendoos 

^^^^M 

PnwatorB. 

causes  extenstoa  of  '                                                       ^^H 

iUinnilM>lU. 

hand. 

^^^M 

Latiwimuft  dnr«l 

^^^M 

a»*wUicei^ 

Trit-epw  (lonK  bead). 

Auttrior  urrutt   (sev- 

Radial  dbitribattoo  in            ^^1 

TtoiO. 

Bxtimaon    of    wrttt 

eotii  to  elKhtb  cer- 

the hand.                              ^^M 

and  fluReni 

vical  i     Tapping  an- 

Median  distnbuti«mtn             ^^H 

Prooalonor  wrist 

trrt.ir        ifudons 

the  jmUih.  thumb,  in-             ^^H 

FTeJtor*  of  wrtoC. 

cauat!«    nexloo     of 

dex.   and  otK-bAlf            ^^H 

Subaeaputar. 

wHut. 

middle  rtuirer.                       ^H 

1 

Pectoralis  (costal 

fVilmar  (aerentb  cer> '         <KxterpaI  l-uIaii^              ^^H 

part). 

Tical  to  (irit  dorsal  1.       oua,    Intemal  cuta-             ^^H 

^^^B 

8errat4ia  mafDua. 
l^aclMlniai  dond. 

HlroklitK      l>olm 

neoua.  radial.  dhxH-            ^^M 

^^^H 

causes    clomin?    of 

an,  posterior  spinal             ^^M 

^^^^^k-' ' 

Term  nwjur 

flnKera. 

braucb.*^^                            ^H 

^^^^^^^BJaHBUt    OCT* 

Trifiepa  (Innjc  lif»«l  >. 

UlH'tr  area  of  hand.             ^^M 

Flexors  of  wrui  aud 

back,  and  palui.  lo-            ^^H 

^^^^ 

Anirrni. 

ner  border  of  for*-             ^^H 

^^H 

lnirin!tic    Iinnit    iitus- 

arm.     (Internal  ct**             ^^H 

^^^H 

C)M1. 

taiti'4Hia.  ulnar  t                   ^^H 

^^H     fflmdomL 

ExceosQni  of  thumb. 
Inlrlnak'    Ijmnil    mua- 

Cbk*ny  Inoffr  <tltle  of            ^^H 
foreunii  uml  arui  to              ^^^H 

^^^1 

OlWL 

uMtr  th*<aKilli^                      ^^H 

^^^B 

Tbeoar  and  taypotte- 

(Chif'ily     Interna)            ^^M 

^L^ 

namniielM. 

cuiaoeous  and  Berve            ^^H 

of  \Vri»bwrK  or  lea-             ^^M 
aer  Internal  cutaii«-             ^^H 

^B^i^S^-aa^ 

ous.)                                ^^^H 
InDer«(deoranniMmr            ^^M 

and  In  axilla.     (In-              ^^M 
ti^riMaito-tiuimTal.)                 ^^^1 

^^^^v 

^^B     BeeoBd  to 

Miisdrs  of  bock  and 

EpiffttMhic  (Tourtli  to 

Skin  of  i-hest  Olid  ah-             ^^M 

^H 

abdotDcn. 

srvfDth    donali. 

doinen.   in    bands             ^^H 

^H         ilunaL 

Enn.*tomi  tqiliue. 

TlokUiig  niainutary  '      nniulUK  around  and              ^^H 
reirlfin    caiivea    iv-       downward,  mrr*'*              ^^H 
irovKon  of  the  e|tl-  ,     apoaiitng   to  sploal            J^^H 
rastriiini-                             nerrw,                                        ^^H 
Jbttomtaui    U-vrntli  ,  UpptT  Kluteal  reKioD.              ^^H 

^^^^H^^^H 

lo  •'Itfveiith  doraalj. 

(Inlerci«lAl8      attd             ^^H 
dorsal    postsrior            ^^H 

^^^^^^^B 

StnikliiK  siitf  of  ab- 

^^^^^^^^^^^B 

domen    cAuaea    re^ 

neTTM.)                                ^H 

^^^B^^^ 

traction  of  belly. 

^M 

^^^^r 

Vaaoinoior     txntiw. 

H 

6ecot)d   dorsal  to 

^^^^ 

SM.'ond  luuiliar. 

^^^H 

Flrat  liuo. 

Noaa. 

Ctirttutstcrtc   (flrsl   to 

Skin   oTcr  groin  and            ^^H 

bar. 

third       lutubar^. 

front    of    wcrotum.             ^^H 

8lrt>klnB  Inner  UiIkIi 

(1 1  i  u  -Itypotrasuio.              ^^M 

caii'*^  rrt  met  'wax  ot 

Ulo-m^nttnal.)                         ^^H 

scrotum. 

^H 

Secoodlum* 

Vastus  iBtifmus. 

PatfUar.  Strikfi^pa- 

Outer  afale  and  upper            ^^H 

bar. 

trantofttiitfl)   I.niii-             ^^M 

axtaoakui  of  leg. 

barreffkm.  i.irt^itL>-            ^^H 
cnmuTexiemal  cu-            ^^H 
taaeouB.j                              ^^H 

Third  lum- 

SartCHiuft:    addurtora 



Front  and  outer  stda            ^^H 

tav. 

of  Uil«h. 

ofiblgh.    liinersfde             ^^M 

Flexors  of  Uiiifli- 
ExtMiaora  of  Jn»M». 

of  lee  and  f')ot.                        ^^^| 

^^B      Pmrth  luni- 

Gluteni     <  fourth     to 

Inner  aide  of    UU^h.              ^^M 

^ft 

Abductors  of  thigh. 

fifth  Iutnbor).8trolt 

leg.  and  fixit.    ilo-             ^^M 

iiiR    buttock  causes        tenud      ctitaueou*.              ^^H 

^^^L 

dimptiDK  In  'old  of  |      loog  Mpbonoua,  ob-               ^^^ 

L 

buttock.                      '     turator.)                                        1 
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Basmanl. 

Uusoles. 

BeHflx  aiul  C'enltvs. 

BfSiutloa. 

Fifth  lum 

Outward  rolaton. 

AehiUentrHitan.  Or*^ 

Rotrk    of    elilffh    ftod 

b«r. 

Flaxnni  of  kow. 

«ixt4*DMlou   causes 

oiicvr  »lde  of    Ifff 

FkixorsorauklA. 

rapid  dexlon  <jf  Kit- 

niid  Aoklu  :  •oIm  ; 
tlnrsuiii      of      fool. 

P^ronel. 

kle.  calkMl   anklo 

Kxusisors  of  torn. 

ckniH. 

( ExU'nidl  popliteal, 

*'X  ti't-liol  HAplliimtmfi. 

iiiiifWii)r»-c»iian«NMiii, 
pInntAr. ) 

Firm    oxul 

CalfmuBckM. 

Planiar  (Otth  luinhnr 

BiLok  of  buttock  and 

Hr-comJ  sa- 

Olutef. 

CO   aiNwnd    uemli. 

thlffh,  xldti  of  let; 
aniT    Aukk< ;     aole  ; 

cr&l. 

IVronfi 

Tickling  sole  of  UiLtt 

Extcoaore  oC  «akte. 

caiHKs    fliuiioii     nf 

donmui  of  foot. 

SoMiU  inuwkw  of  foot 

tow  ud  riftrucUou 

of  leg. 

Tlilnl.  f<HiHh, 

Perinoiil. 

Grnltalwfflttft 

Circumanal  rag  Inn, 

•tilt  nrtii  Mt. 

Mufielett    of     hloililur, 

Vesical  c«itns. 

auuH.  rtH.tuni.  |wnl«. 

er»l. 

rtviiim.  and  t*jcutr- 

Anal  ocntre. 

utvlhra,rii^lnii,  |t«.r* 

tml  ^dHaIh. 

iDCum. 

(Small  Hcitttlo.pu- 
die,  iDftTliir  heiiior- 
rhokloi.  Uiferlor  pu- 
deDdai.) 

THK  blood  BUPPIiT  f>F  THK  SPINAL  CORD  IS  a  subject  of 
em&t  praotii'nl  Importance;  am!  iw  our  knowl«Mlpe  of  it  haa  lately 
Deer»  iiicn*a«nl,  [  snal!  invMfMit  llie  matter  \wn'  in  M>me  detail. 

The  8t>inal  conl  jh  stippliori  with  bl(Ri<!  by  branches  from  the 
vertebralH,  lucetidiiiL;  oervieal,  and  huperior  intereostal  arteries 
abov4»,  ami  bythedorwil  iiitercostn),  biinbnr,  an<l  ixaerat arteries 
Iw'Uiw.  These  Keiui  f»(T  >4fnall  branches  which  enter  the  spinal 
eanal  tUr(>uj;li  the  fonimen  mak'nutti  alKiveaiul  the  interverte- 
bral fnramina  at  the  sides;  tlii»y  piorcu  the  ttiira  ninter  and  are 
diHtribiiied  on  the  piu  mater  and  in  tlie  eord.  Tlie  arteriet*  that 
thutf  supply  the  cora  are  these  r 


Prtauuy  ArterlM. 

Anterior  tpiaal 

Posterior  roliud . . . . , 

Lateral  «puial 

I^ivral  kpliial 

lateral  Bplnjil 

IjatrraJ  nplna) 

Loteml  spinal  


Orifrlnfrom 


Vertebral  ^from  uibclav.), 

Vertebral. 

Veitebml. 

AHrrndiiiK  cervical  (from  oiib- 
cluv.>, 

Stiiierktr  lnt«Koslal  (frooi  sub- 
cm  v.  l. 

Tlioruclc  Iritt'reostal  (from 
aorta). 

Liimbar  (oonal 

Lateral  MU'ral  ( from  liit, 
lllAi:). 


Ending  in 


Anterior  niedloti  spinal  or^ 
lery. 


Anierinr  nod  {maii^rior  apl- 

nnl  root  arttTlt^. 
Anterior  mid  jtosterlor  opl- 

ual  OHtt  urf<*i'l<-M. 
Ant«-rlor  uuJ  pntterior  Rpi- 

nil)  r<H)t  arferiea. 
Anl4'rlnranil  poiterior  apt- 

iial  roi:il  urtiTii^ 


The  anterior  spinal  arteries  are  branches  of  the  vertebrals, 
Tliey  unite  to  form  tlic  anterior  median  artery,  wliieli  run-  down 
tlie  w)iole  Ifiif^li  of  the  cord,  receiving  re-enforcements  from  tho 
lateral  arteries  (Fifcr.  ^U),  The  auten'or  ifpinal  arterien  themselves 
luturish  only  a  few  upper  scKtnent.s  of  the  cord.  The  anterior 
median  artery  is  not,  lut  lian  been  tau^^lit.  a  true  prolan^atiun  ut 
the  anterior  spinals,  but  is  really  matle  up  bv  the  lateral  Hpinaits. 
In  other  words,  the  verteViral  artery  througn  Ua  brancheH  <inly 
nourishei*  the  upp«r  cervical  region  of  the  cord.    The  ponierior 
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vphifjf  nrtorien  are  Knialler  than  the  anterior  and  uni(e  on  the 
|MwU»rior  Hiirfaco  of  tljo  rord.  Tliey  do  not  continue  down  an  a 
pOMterior  mtKliaii  nrt*»rv — there  is*  no  suoii  artery ;  but  tijey  heip 
to  form  two  plexuAes  on  the  iMJStero-Iateral  siirfaoesi  of  the  f-nnl. 

Thp  lateral  ttpinnl  artorie.s  are  deriviT-d  frtnu  t>rauche8  uf  the 
subrlavian  arter>*  a**  far  down  as  t!ie  wvond  dvirsal  ro<^t ;  helnw 
this  point  by  tlie  thorat^ie  and  alHloiainal  aorta  and  the  internal 
IMav.  It  xa  an  intf'reMtin;;  fact  that  iit  or  u  htlle  h**low  the  point 
where  the  hlriod  sniijily  rlian^'c.'^  Ironi  the  Knhflavinn  ahove  the 
heart  to  the  aorta  IjoIow,  tiatholotfical  disturbance?!  frequently 
occur  (transverse  invelitis). 

Root  Arferifs. — iMie  lateral  spinal  arterira,  after  they  enter  the 
Hpinal  canal,  arec/iileil  tlie  root  art**rles.  They  pierce  the  dura 
iimter  and  pass,  some  along  ttie  posterior  an<l  Miuie  alon^  the  an- 
terior roots,  to  tlie  cord.  There  are  about  ei^jht  anterior  root 
arteries  {five  to  ten)  and  about  9ixt»'en  posterior  ro<jt  arteries  (see 
Fif^K.  H!i.  IHI).  The  anterior  arteriew  are  twice  aw  larir**  (one  inilH- 
nietre  in  <)iameter)  and  (tnedmlf  ius  numerou!!i  lu*  the  posterior. 
The  riw»t  arteries  of  the  cervieal  rt-giou  are  nitlier  the  more  nu- 
merou8>    There  i»  a  large  and  const-ant  anterior  root  artery  in  the 
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Fia.  ft).— AimRiAi.  St'PPLT  or  Cord,    r.n.,  Anterior  root  artery  ;  r,p.,  posterior 
root  mrtery;  tr.a.,  HUteriur  pluxua;  tr.p.  oiul  tr.ftl.,  puoUfrior  anil  lateral  plexusM 


dorstidundmr  region.  The  last  two  lunjbar,  the  five  sacral  nerves 
and  tlie  unpaired  etv<^yjrejil  nerve  when  it  exivts  are  accompanied 
I) V  small  root  art erien  which  do  not  rearh  up  to  the  cord  itself. 
T^ie  lower  part  of  the  spinal  eord  is  nupplied  V»y  larf^  root  arte- 
ries from  the  latend  Hpinal  arteries.  Henee  the  theory  of  Moxon 
tiiat  the  eireulatiou  here  i8  feeble  is  not  supp«»rted  by  Kadyi's  hi- 
vettti^ation:^. 

7'/ic  /VcrHrfd'i'.— The  anterior  root  arteries  jm»n  to  the  anterior 
nuMlian  tls»ur<»,  nmi  tiien  divide,  partly  to  form  the  anterior  me- 
dian iirtery  and  jMirtly  to  form  a  rieh  nlexus  between  the  ant«»- 
rior  roots:  t!ii»*  iji  called  the  (tntfrior  aneriat  />/ejrr/*.  The  ix»tit^?- 
rior  root  arteries  subdivide  before  they  rearh  the  eord,  ami  »»end 
twij^  to  Its  lateral  and  posterior  siirfaees  wideh  form  the  /iostero- 
liitrriil  artei'itil  ph'Jiin.  'Viw  posterior  root  arteries  do  not  anas- 
tomose to  anv  extent  with  eaeh  otlu«r  or  form  a  posterior  spinal 
artery,  as  is  doiif  by  the  anti*rior  nM)t  arteries.  There  are  tnere- 
fore  tiiree  relatively  inde[>endeiit  arterial  plexuses:  The  ante- 
rior plexus;  the  two  ])f>Ktemdaieral  plexuses. 

]  dtiJi. — The  veins  of  the  spinal  eanal  outside  the  dura  mater 
hiive  valves,  those  within  it  have  none.  The  veins  reach  the  pia 
mater  and  eord  by  pjissin^  alonjr  the  nerve  roots.  Henee  we 
have  anterior  and  jwsterior  rmjt  Pt/yj*,  corres]K)nding  to  the  root 
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arteries,  but  more  nuinercHiH,  there  Ueinj?  a  total  of  forty  or  fifty. 
The  ftnterior  root  veins  are  more  iiuiiit^niUB  thaii  the  poslericir,  but 
biualler  (twenty-five  to  twenty).  The  veins  are  a  little  larger 
than  the  arterieH,  the  anteriop  veins  being  one-half  to  one  mitli- 
luetre,  the  posterior  one  and  oue-half  to  twoniiUimetres,  in  diam- 
eter. 

Thus  we  see  that  the  posterior  surface  of  tlie  eortl  has  more 
antl  suialler  arteries,  fewer  but  larKt'f  veins.  The  pfisterior  sur- 
faoe  is  on  the  whole  more  riciily  rtupjitied  with  veins,  the  anterior 
surface  with  arteries.     The  lateral  surfaces  are  the  least  vascular. 


! 

Niimber. 

fii». 

Aiit«rfcir  root  orteriea. 

Anterior  root  THUS 

pDctertor  root  ortartea 

Pntfarlfir  rfrtrt  Tiiini  .   , ■ .,,,,., 

S  to  10. 

aotvv. 

1     mm. 
H  to  1     mm. 

l^toS     mm. 

VeHeU  of  the  Cord  Substance.— The  cord  is  supplid  by  (I)  cen- 
tral arteries  which  are  branches  of  the  anterior  median,  and  by 
(2)  peripheral  arteries  which  come  from  the  i>lexuseH  on  the  pia 
uiat«r.  These  two  systems  have  been  called  also  the  ceutrifuf^jil 
and  centripedai  respectively.  They  are  not  absolut-ely  indepen- 
dent. Vmt  are  in  a  ^ood  measure  so.  The  central  arteries  nourish 
etiiefiy  tlie  gray  matter,  the  peripheral  arteries  the  white.  Both 
systeiii.s  are  made  of  "  end  arteries,"  i.e.,  they  do  not  annst^niose 
with  e^ich  other.  Neither  the  central  nor  peripheral  arteries  are 
distributed  in  accordance  with  anatomical  relations  or  phvsiolog- 
ical  functions.  Kju^h  cell  group,  for  example,  has  a  vascular  sup- 
ply froui  several  sources. 

The  rentral  nrtrriett  are  given  oflf  froTU  the  branches  of  the  an- 
t«rior  median  at  the  bottom  of  the  median  flasure  and  number 
about  two  hundred,  each  spinal  segment  having  six  or  seven. 
The  accompanying  central  veins  are  small  and  their  total  ca- 
paeity  is  less  than  that  of  tlie  arteries,  so  that  the  central  arterial 
pressure  must  be  high,  on  account  of  the  iMJor  venous  outlet 
(Kadyt).     Some  of  the  blood  efM»apeft  by  the  peripheral  veins. 

The  ptriuheroi  arteries  puss  into  the  spinal  cord  for  the  most 
part  along  the  various  connective-tissue  eopta.  There  they  brunch 
and  supply  chiefly  the  white  matter.  They  supply  the  apex  and 
some  of  t!ie  deeper  substance  of  the  posterior  h<»rim  and  Clark's 
colunms.  The  arteries  of  the  posterior  septum  are  the  largest 
and  most  numerous,  often  reaching  to  the  gray  commissure.  The 
peripheral  arteri<w  are  smaller  than  the  corresponding  veins  (.04 
to  .3  ram).  The  relation  is  just  the  reverse,  therefore,  of  that  of 
the  central  arteries  and  veins.  Tlie  peripheral  arteries  are  small, 
and  after  ])assing  into  the  cord  brnnch  into  minute  vessels  which 
pass  up  and  down  and  soon  bei-tmie  capillaries.  The  cfntrai 
arteries,  on  the  other  hand,  continue  large,  and  run  up  and  down 
some  distance  before  they  are  subdivided  into  cnpillaries. 

To  sum  up:  the  arteries  pri*(loiiiinate  in  fntnl  capiwity  in  the 
anterior  plexus  and  central  artericrt.  The  veins  in  the  posterior 
plexuses  and  peripheral  veins,  The  central  arteries  are  larger 
Olid  longer  than  the  peripheral.  Hence  the  blood  cirrnlates  more 
■luickly  and  under  greater  pressure  in  the  central  gray  of  the 
cord.  Conditions  of  enfeebled  eireulation  would  affect  the  pos- 
terior columns  and  roots  more  than  the  anterior  and  central  parts 
of  the  cord. 


CHAPTER  XL 


THE  DISEASES  OF  THE  SPINAL  CORD. 

Theiie  are  about  thirty  discofics  which  may  be  nlaasifleKl  aa 
IwlonKing  to  the  spinal  corU.  Most  of  thew  are  organic  in  char- 
acter ami  come  undor  the  head  uf  iiiflumitiatory  aiid  de^nenitlvo 
or  ttystem  disease^;.  Fuiictiouiil  ditturders  referable  to  the  cord 
alone  are  rare;  while  of  organic  diseases.  thoAe  that  result  from 
lujury  and  intlanimatioa  are  the  uicwt  common. 

Ktiolof/i/.—Thi}  cauHea  of  spinal-cord  diHoaseH  can  nearly  all  ba 
formulateil  under  the  heads  of  injury,  exposure,  poi&iouH,  auto- 
toxHMuite,  tnft'ctions.  and  excessive  functioning.  Pernons  of  mid- 
dle life  an*  tlie  most  predi8i>o0ed,  while  heredity  does  not  play 
au  important  jmrt. 

Hymptnmn. — Tlie  syntptonis  of  all  dinorders  of  the  nervous 
centre*  can  l^e  includetl  under  Hie  headn  of  those  of  irritation, 
depression,  and  perversion.  Tlie  principal  irritative  symptoms  iu 
fipinal-cord  dinease  aru  jwiinw  and  par»'stl;ie8iH3  of  tlie  bjick  and 
limbs,  hyiKTiTHthesia  and  feelinpiof  coiistriclion  an>und  Uie  waist, 
rigidity,  wpasms,  exaijgerated  reflexes,  an4l  irritability  of  the  vis- 
ceral and  vascular  functions.  The  principal  symptoms  of  depres- 
sion and  destruction  are  ana*sthesijL,  ataxia,  paralysis,  wasting, 
antl  losH  of  power  over  visceral  o^Mitres.  The  common  form  of 
paralysis  in  spinnl-cord  disease  is  pai*aplegia,  in  brain  disease 
ht^miplegia,  in  multiple  neuritis  quadruplegiiu  Symptomsof  irri- 
tation and  tlepresj*ion  often  Kccompany  each  other.  The  more 
BUperfteial  and  meningeal  the  disease,  the  more  are  the  symp- 
toms irritative;  the  more  central  and  myelonic  the  trouble,  the 
less  the  irritation  and  the  more  the  piiralvBis  and  visceral  dis- 
turbance. Thus  meningitis,  meningeal  tumors,  and  hemorrhages 
ore  extremely  painful ;  while  central  myelitis  is  almost  painless. 

/^Mo/o/7//.  — Inflammations  of  the  nLc.ninges  of  the  cord  are 
not  rare;  the  oppissite  is  true  of  primary  inilammationH  of  the 
oord  itself.  As  will  be  shown  later,  inoht  of  the  diseases  that  UKe<! 
to  be  calle<l  chronic  myelitis  Jire  secondary  to  injuries  and  soft- 
enings. Degenerative  <liseases  of  the  cord*  wlilch  inclu<le  such 
affections  as  locomotor  ataxia  and  progressive  muscular  atrophy, 
used  to  be  called  "  system  diseases  "  because  they  affected  certain 
long-fibre  tracts  or  systems  of  cell  grouiis.     The  name  implies  re- 


I 


I 


DISEASES  OP  THE  SPINAL  CORD. 


197 


Btriotions  which  are  not  justified  in  (hajX,  and  it  can  only  be  re- 
tained as  a  matter  of  convenience.  Secondary  degenerations 
alone  are  aways  HyHteniic.  Tlie  cord  in  relatively  free  from  ab- 
scesses hemorrhages,  and  tumorn. 

Pfoi/rwtfi/t. — In  niakinj^  a  diagnosis  of  spinal-cord  diKeases.  one 
Is  most  helped  by  a  thorougli  knowletlye  of  the  rord  functions. 
•In  no  part  of  the  economy  do  piiysiology  and  anatomy  point  out 
more  clearly  the  path  to  the  clinician. 

Prog noifiA',— The  spinal-cord  tissue  one*  destroyed  can  never 
be  renewed,  or  only  to  a  Umite<l  extent,  and  that  as  regards  the 
nerve  fibres,  not  the  cells.  It  hiia  eoasidcralile  power  of  adjusting 
itself  to  damaj^e;  but,  on  the  other  hand,  serious  injur>*  is  likely 
to  extend  by  the  process  of  secondary  doyeneration.  Functional 
diseases,  vascular  and  nutritive  disturbances,  of  the  cnrd  can 
never  be  so  severe  or  chronic  as  to  exclude  the  possibility  of  n?- 
covery. 

The  sp€H?ial  diseawes  of  the  spinal  cord  are  the  following: 

1.  Maiformations:  Myelocele,meningo-uiyelocele(spina  bifida), 
meningocele,  heteropia.  aiiiyelia,  micromyelia,  inacromyelia, 
double  cord. 

2.  Va^Hctilftr  Pf^orders :  Antemia,  hypera?raia,  hemorrhage,  en- 
darteritis with  aiieurisiii,  embolism  or  thrombosis,  a?dema.  Sec- 
ondary  to  these  conditions  are  sufteiiings  and  scUrfuth. 

3.  Ii\fiummaUoiis :  Meningitis,  myelitis,  abscess.  Secondarily, 
softening,  sclerosis. 

4.  Deytrnerationfc  Primary:  locomotor  ataxia,  combined  scler- 
oses, here<iitAry  scleroses,  progressive  muscular  atrophy,  and 
allied  types. 

fi.   Tithe miloiii.s:  Miliary  and  solitary. 

0.  l^yphiiis:  Gumma,  meuingo-myelitis,  vascular  disease. 

7.  Tumitrs. 

8.  Functi<mal  atid  toxic  dutorders, 

MALFORMATIONS. 
Spina  Bifida  (Rachischit^is  Posterior). 


Bpina  bifida  is  a  congenital  hernia  of  the  spinal  membranes,  and 
sometimes  of  the  cord,  through  a  cleft  In  the  vertebra  cauMfd  by 
absence  of  the  vertebral  at^rhes.  It  is  really  a  malformation  of 
the  vertebral  canal  rather  than  of  the  cord. 

^^./<>/o/7y.—Thecondition  is  not  very  rare,  ahour  I  child  in  1,200 
(French  statistics)  bein^  affected.  It  is  often  a**aociated  witli  hy- 
drocephalus or  with  some  other  defect  in  development,  such  as 
ventral  hernia,  imperforate  anns  or  pharynx.  Hereditary  influ- 
eooe  is  sometimes  a  factor.     It  is  a  true  developmental  defect. 
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and  is  not  dae  to  a  primary  dropsy  of  the  cord,  aa  waa  ono» 
tiiu^ht. 

/•orww. —There  arc  thr*H?  varietiv**  deKcribtKl : 

1.  Spinal  iiieiiiii^cK'4?le  is  a  condilioii  ht  wliich  the  spinal  meiii' 
brnnos  alone  protrmie  into  the  sac, 

2.  Spinal  meiiuitco-iiiyelocele  i«  a  form  in  which  tht«  iiiem- 
braueH  and  cord  ixitb  prntrude. 

3.  SyrinjfCHinyelooel**  (liydroraohis  Interna)  i»  a  form  in  which 
the  fltiitl  18  ill  the  cc^ntral  tipinai  caiial.  and  the  inner  lining  of  the 
sao  is  foriiiCHl  by  the  ui^tiinirort  and  tluniied-out  Bpinat  eord. 

Ana  to  mi/. —The  first  two  fonnw  are  tlif  most  eomiiion  and  are 
called  hydrrtracljis  externa.  The  fluid  here  lie**  in  the  snharach- 
uoid  Buc,  and  lienoe  the  wall  of  the  protruding  cyst  is  lined  with 
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the  dura  and  arachnoid.  The  nerves  and  cord  protrude  into  the 
sac  in  two-thinis  of  the  cases  (forming  a  inenintfo-iuyelocele).  but 
in  some  nf  the«e  only  a  few  nerven  an*  found.  These  strnetures, 
witen  present  in  the  «u».  He  on  \ih  potfttrioruud  inniian  tnuface^ 
souietinies  causing  a  depreKsitm  there.  The  tumor  oont^dns  cer- 
ebro-sptnal  fluid,  and  occasionally  conueotivt)  tissue  and  fat 
(Fig.iU). 

<S^mp^m«.— Spinal  bifida  occurs  almost  always  in  tho  lumbar 
and  sacral  region,  the  reason  lH<ing  that  the  landna  here  are  the 
last  to  Bolidify.  ITsually  but  two  or  three  vertebrie  are  Involved. 
The  tninor  varies  in  size  from  3  cm.  (one  inch)  to  15  cm.  (six 
Inches)  in  diameter  and  may  have  n  bn»atl  Imum.^  or  he  [HMlunca- 
lated.  The  outer  skin  is  often  glossy,  or  tough,  thickened,  or 
uloemted. 

ChiUIren  with  spina  bifida  are  usually  feeble,  badly  nourished, 
and  poorly  developed    meuCaily.      Puruplegia   occurs    in    haU 
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the  cases,  sometiines  with  AniFfcthf^ia  and  involvement  of  the 
sphincters.    Talipes  oc<*urH  quite  often. 

The  pro(/7toitfs  in  grave.    Most  oases  die  nnless  treatment  is 
applied,  aiid  even  then  the  prospect  is  not  very  (cood. 

The  dias/noxts  is  etisy.  It  is  generally  only  necessary  to  «x- 
clnde  t'ouj^enital  tumors  which  hap|H*n  to  he  located  in  the 
iuuilx>-»acral  region.  The  most  imiKtrtant  question  to  decide  is 
whether  the  conl  and  nerves  are  pret^nt  in  the  sac.  This  may 
be  asHumed  as  prolmhle  if  there  in  much  paraplegia,  ansetfthesia^ 
and  sphincter  trouble.  The  introdue- 
tioii  of  an  insulatetl  needle  connected 
with  an  electric  battery  may  be  tried. 

Tiie  tr^atmtiit  is  strictly  surf^cal. 
At  present,  injections  of  Morton's  fltud 
(iodine,  jn*-  ^- •  P<-»ta».  ioih'd.,  gr,  xii. ; 
glycerin,  3  i.  Dose.  I  i.)  have  been  most 
successful.  The»ie  injections  should  be 
made  in  the  lateral  i>ortion  of  the  sne, 
and  the  child  should  be  kept  on  the 
back.  Puncture  and  withdrawal  of 
fluid  with  compression  is  not  a  justifi* 
able  operation  The  lij^ture  or  oi>en- 
iu^  and  excision  of  the  sac  are  danger- 
0U8,  e8|>eciaUy  if,  as  is  often  the  ca.**e, 
part  of  the  conJ  and  nerves  lie  in  the 
iM.  In  recent  years,  surgical  residts 
Idive  lM*en  more  favorable  and  warrant 
seriou.H  consideration.  No  surgical 
treatment  sliould  be  attempted,  however,  until  two  or  three 
months  after  birth. 


Fio.  W— SpiSA  Biritu. 


Hktkropia  is  a  rare  malformation  in  wliich  masses  of  gray 
matter  are  found  in  abnonuul  siiuarions.  A  false  hoteropia  uiay 
l>e  caused  I  Van  (Vlesseui  by  manipulation  of  the  cord  in  its  removal 
after  death.  The  displacetl  masses  consist  of  ner^'e  cells  or  neu- 
roglia. 

Amyklia  or  absence  of  the  spinal  cord  can  only  exist  when 
the  brain  is  absent ;  but  absence  of  the  brain  may  occur  without 
absence  of  the  conl.  In  auiyelia  the  spinal  nerves  are  usually 
present.     Amyelic  monsters  cannot  live. 

DocBLR  com*  is  a  verj"  rare  defect  and  involves  only  part  of 
the  cord,  except  in  cases  in  which  there  is  a  double  vertebral 
canal. 

Double  central  canal  is  not  rare.  It  uaaally  Involves 
only  a  part  of  the  cord.    The  two  canals  are  side  by  side. 

AsY-MMKTRY  of  the  cord.  usually  thie  to  abnormality  in  the 
course  of  the  pyramidal  tra<Ms,  in  not  extremely  rare. 

SPLiTi'ixa  OF  THK  couu  and  defects  in  development  at  epe- 
cial  levels  are  occasionally  observed. 

MicKOMTKLT  is  a  contrition  in  which  the  spinal  cord  Is  abnor- 
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mally  Khort  (ir  8rua1I  lu  siz«.  And  is  uot  a  very  rare  anomaly.  The 
uormiil  tulult  I'ord  Utia  a  diamett^r  in  ite  various  part8  of  0  to  0 
mui.  tdorsftJi,  H  To  11  iiini.  (upper  cervical),  15  mm.  (cervical  swell* 
lug),  and  13  iiiiu.  (tumhur). 


Spival  Hbmorrbaor  (Spinal  Apoplbxt), 

This  i^neral  name  may  be  given  to  (1)  spinal  meningeal  hem- 
orrliagt*  or  hwiiin-torliiudiiH,  and  (2)  hemorrhage  Into  the  cord  irab- 
etance,  or  hematomyelia, 

1.  Spinal  mrmxoraTj  hemoiiuhaiik  Ik  far  tho  most  com- 
mon form.  It  may  be  outride  or  inxide  uf  Uie  dura,  Uie  former 
being  rather  ofteiier  noon. 

Etiology.  — \X  occurs  in  newly  Iwm  children  and  In  adults,  and 
ifl  more  ootnnion  in  iiitm  than  in  women.  Injuries,  falU,  fractures 
of  tJje  spine  aro  the  most  frtHjuyut  exciting  causes.  ISevere  eon- 
vuIhiuhh  fnnn  **pilei'hy,  eclamiwia,  tetuiiiis,  chorea,  or  strychnia 
may  be  a  cause,  aliw*  severe  muscular  exertion.  Puniura  and  the 
blood  states  following  uuilignant  infectious  fevers,  bursting  of  an 
aortic  or  vertebral  mieurism  and  oerebro-splual  meningitis  are 
rare  causes. 

SymptoffUi. — In  siriall  hemorrhages  there  may  be  noeyraptomR. 
In  large  effusions  there  are  sudden,  very  severe  pains  in  the  back, 
extending  Into  the  liuibs,  numbness,  tlngUng,  hjiienesthesia,  and 
muscular  spasm,  especially  of  the  back  muscles.  Later  there  may 
l>e  weakness  or  paralysis  and  antesthesia,  with  disorder  of  the  vis- 
ceral centres.  Tht>  KyuiptAjnis  rea<rh  their  height  usually  in  a  few 
hours.  Tlieti  auH^lioration  may  occur,  followed  l)y  shtw  recovery 
or  with  symptoms  of  clironic  meningitis.  Rarely  death  occurs 
early  froui  exhaustion. 

DiagnnMis. — A  history  of  injury,  chilil-hirth,  sudden  onset  of 
attack,  with  symptoms  of  pain  and  irritation  which  rather  rap- 
idly subside,  i>oint  tu  extra-dural  hemorrhage.  In  Ita'mHtomyelia 
there  is  less  pain  and  irritation,  bur  more  pnifoiind  [inralysis  find 
aniesthesia.  The  wime  is  true  of  cnislt  of  the  funl  from  fracture 
or  dislocation.  In  tetanus  there  is  a  slower  development  of  the 
symptoms,  and  trismus  is  present. 

The  2)rutjno8is  is  grave  in  severe  cases ;  but  if  the  patient  sur- 
vives three  or  four  days,  tlie  pn>s[fect  of  partial  or  nearly  complete 
recovery  is  good. 

The  treatment  is  perfect  rest  in  bed  and  the  administration 
of  remedies  to  move  the  bowels  and  relieve  i>ain;  leeches  and 
other  local  applications  are  of  doubtful  value.  It  is  of  no  use  to 
give  styptics  except  iu  purpura,  when  mineral  acids  or  chloride 
of  calcium  may  1m*  trit^il.  Later,  one  may  give  iodide  and  mercury 
and  use  blisters  to  the  bock. 
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Hkmorrhaqr  into  tbr  SuasTANCK  of  the  Cord  (Hj^aiA- 
TOMTKLIA).— ^//o/off//.— The  condittou  in  not  very  rare.  It  may 
be  primary  from  disease  of  the  blood-vessels  or  purpura  hfemor- 
rbagica;  or  it  may  be  aecondary  to  myelitiii  aud  tuuiors.  Pri- 
mary hemorrhage  occurs  sometimefi  iti  infancy,  but  usually  in 
iuale«  between  the  twentieth  and  fortieth  year.  Injuries,  over- 
exertion, exposure,  excessive  coitus  (Uowers;,  and  convulsions  are 
causes. 

The  fqfmpinms  develop  rapidly,  with  at  first  feelinRs  of  numb- 
ness or  weakness  for  one  or  two  hours  or  longer.  Then  there  is 
a  .sudden  para])legia,  with  anwsihesia  or  ataxia  or  both.  The 
sphincters  may  bt-  paralyzed  ;  the  urine  has  to  be  lirawn.  The 
reflexes  may  be  atK>lishe<l  at  first,  but  soon  return  and  become 
eiJi^T^e rated.  There  is  considerable  pain  in  the  biick.  If  the 
lesion  it*  hijjrh  up,  the  anus  and  thorax  are  involved.  The  acute 
8ymt>toms  begin  usually  to  subside  at  the  eud  of  sovun  to  ten 
days  and  the  disease  takes  the  character  of  a  chronic  myelitis. 
If  improvement  does  not  occur,  evidences  of  acute  myelitis  appear 
aud  the  patient  dies. 

PaUwlu'jff. — The  vessels  involved  are  the  central  arteries, 
which  supply  the  gray  matter  and  are  under  relatively  hijfh  pres- 
sure. The  rupture  of  the  vessel,  whpii  due  to  disease,  iscause<lby 
a  fatty  degeneration  of  the  coatsi;  miliary  aneurisms,  such  as  are 
found  in  the  brain,  rarely  develop  in  the  cord.  Hemorrhage 
often  precedes  or  begins  a  myelitis,  of  which  it  may  l>e  the  cause 
or  the  residt.  The  clot  may  1m^  absorbe*!,  leaving  a  cavity  as  in 
the  brain;  or  the  broken-down  tii^ue  may  become  the  centre  of 
a  myelitic  focus.  The  hemorrhage  is  usually  single,  but  there 
may  be  several.  Multiple  capillary  hemorrhages  occur,  but  usu- 
ally only  from  a.sphyxia  and  corvnlaions.  It  is  possible  that 
some  of  tlie  ca-ses  of  disseminated  myelitis  occurring  after  iufeo- 
tious  fevers  ntart  from  small  hemorrhjiges. 

Diagnosis, — The  points  to  be  noted  are  the  sudden  onset  with- 
out long  premonitory  symptoms,  and  the  absence  of  fever,  fol- 
lowed later  by  gradual  improvement.  The  diHease  is  often  mis- 
taken for  acute  i^rinuiry  myelitis,  which  does  in  fact  often  follow 
it.  Meningeal  hemorrhage  is  uiore  painful,  and  there  is  lees 
paralysis,  more  spasm,  and  a  more  complete  recovery  later, 

Pifignosis. — Tliis  is  often  serious  as  regards  life,  and  always 
serious  as  regards  health.  It  dei>end8  on  the  extent  and  t^at  of 
the  hemorrhages.  Dorsal  hemorrhages  ore  more  favorable,  cer- 
vical the  least. 

7'rtatment.—\hso\\xie  rest,  ice-bags  to  the  spine,  and  small 
doses  of  aconite  given  early  are  all  that  can  t>e  done,  except 
the  use  of  sjTuptomatIc  remedies.  Treatment  must  be  applied 
at  once.    The  late  treatment  is  the  same  as  that  for  myelitis. 
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The  Caisson  Disease  (Diver's  Paraltsis). 


Etioloffj/.—TUe  caisson  dlneatfe  is  the  name  uiven  to  a  more  or 
less  roiiiplete  pamplHkrm  which  «ioour«  in  personK  who  work  in 
caissoiiH  or  ilivintc-bellt^,  himI  whidi  in  linmiclit  about  by  the  sud- 
den rt'tiirti  from  n  eotideiiM4Hl  air  tu  the  normal  atiuoHphere.  Per- 
80n»  ciiiiJloytHl  ill  t'ai.ssoiiM  or  be  lis  work  UHually  under  a  jire«tiure 
of  from  i»iH'  til  fnur  ntinoNiihereft,  which  meanK  a  proswure  of  from 
flfteeei  to  lifty  ikmihiJ^  to  the  Mimire  inch.  Accidrntsnixely  if  ever 
occur  when  the  prejwure  in  not  over  one  atmosphere,  and  they 
ttre  almi  nin*  if  the  ]}cr»on  hits  not  been  Hubjectod  to  the  pressure 
for  at  lea»t  an  lioiir.  Different  persona  vary  in  susceptibility  to 
tlie  efToi'ts  of  this  t'hant^  in  the  atmoHplieric  pressure,  oiid  those 
UMus^'d  to  the  work  are  iiinrn  liabU*  U*  \h*  nttnekod. 

7'hf'  Hympinms  set  in  usually  very  hoou  after  the  luititMit  has 
come  out  from  the  eaiswon,  but  they  may  be  delay»'il  for  half  an 
hour  or  more.  They  eonsiet  of  intense  neuralgie  painn  in  tho 
lower  extremities,  often  aflei^tinij:  e«|HH'iHlly  thf  joints.  There  is 
at  the  Kanietinieepigniitrie  pain.  Nauseaantl  voniitiiif^  and  M'cak- 
neuftin  the  lower  limbs,  aniountintf  in  8oniecas<'«  t<i  absolute  iioral* 
ysis,  very  soon  appear.  There  may  b4'  lUMidaehe,  diiLxinoss,  and 
sometimes  evHU  lunua.  If  the  paralysis  is  emiMiderable,  it  is  usu- 
ally  aeeoiijpanieil  with  an;i'sthesia.  Disturbunees  in  the  nphlnc- 
lers,  with  retention  of  urine  and  constipation,  nuiy  alsol>epre«tent. 
The  >*ymptomri  vary  very  nnieh  In  severity,  fn»m  pain,  weakness 
it)  the  lefJTs,  and  nausea  up  to  frightful  neuraljLrie  attacks  and 
complete  piiralysis,  motor  find  (*enj*ory.  The  upjK'r  Unjl>fl  are 
rarely  alTwtwI.  In  a  few  instanees  hemiplegia,  however,  has 
been  observed,  Tho  dise^we  lasts  from  a  few  liours  up  Xo  sevend 
■weeks.  Death  oticurs  in  s<jnie  of  the  very  H4»vere  eases.  The 
symptoms  havin*;  rt^ached  their  climax  >;radually  amehorate, 
and  a  complete  cure  Is  not  Infrequent.  In  some  Instances,  how- 
ever, the  patient  is  left  with  a  permanent  paraplejcia  and  the  or- 
dinary symptoms  of  a  transverse  myelitis. 

Patholfifftf. — When  the  patient  is  under  atuiosphcrie  pressure 
in  the  caisson,  the  bIfKHl  is  driven  from  llie  surface  of  the  body, 
and  the  internal  viscera,  including;  the  brain  and  eortl,  are  con- 
^fltcM],  The  sudden  chance  from  the  abnormal  to  normal  pres- 
sure produceM  a  rapid  llow  of  blood  fnun  the  iiiteriiid  oncans  to 
tlie  perijihery.  The  viscera  not  IucIoscmI  in  bony  cavities  are  en- 
abiwl  to  relieve  tliemselves  of  this  eoni^estion  without  much  harm, 
but  the  circulation  in  the  hraln  and  spinal  cord  is  less  elastic; 
that  in  the  spimil  cord  beintr  less  even  than  that  in  the  brain. 
The  result  is  that  con^jestions  luid  small  hemorrhajfes  ensue,  pro- 
ducing a  destruction  of  the  nerve  tissue.     In  other  ease»  there 
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to  be  a  blocking  up  of  some  of  the  small  vessels,  with  con- 
eoquont  8oftetiingr  of  different  portions  of  the  cord  and  to  a  less 
extent  of  the  bruin.  It  i^  suppuned  that  one  element  in  produc- 
ing the  morbid  phenomena  is  the  escape  of  oxygen  and  carbonic- 
acid  ^oxfroui  the  bJood  into  the  tissues  or  into  the  blood-vessels. 
This  mechanJHDi,  however,  has  not  been  absolutely  proven.  It 
will  be  seen,  however,  that  on  the  whole  the  Kudden  change  In 
atmospheric  pressure  leads  to  vascular  disturbances  with  rupture 
or  obliteration  of  blood- vessels,  with  conseijuent  destruction  and 
necrosiH  of  tissue.  FoUowinj^  this  is  a  reactive  inflammation  pro- 
ducing the  phenomena  of  an  ordinary  acute  myelitis. 

77if  t/ftrtrntttt  in  largely  prophylactic.  The  workmen  engaged 
in  the  occupation  should  be  carefully  selected  and  should  accus- 
tom themselves*  to  their  work.  They  should  s{iend  a  longer  time 
in  coming  out  of  the  caisson.  If  symptoms  supervene,  it  is  rec- 
ommended that  they  be  put  back  under  a  slight  atmospheric 
pressure  at  once  until  these  symptoms  disappear.  When  the 
disease  has  developed,  it  can  only  be  treated  by  symptomatic 
remedies.  Tlie  jMitient  should  be  kept  quiet  and  given,  if  nec- 
essar>-.  hypodermics  of  morphine.  Dr.  A.  H.  Smith  recommends 
the  uMi  of  ergot.  I^ater  on.  the  various  neuralgic  and  pandytic 
symptoms  may  l>e  treated  on  the  same  principles  as  those  em- 
ploye<l  in  myelitis. 


Spiral  Hypkr^kmia,  Acute  and  Chromc. 


^L       .©/0/0/71/.— Acute  spinftl  hypenemia  is  profluced  by  sexual  ex- 
^HMtBes,    violent  physical  exertion,  suppression  of  menstrual  die- 

chatges,  and  certain  pf>isons  like  strychnine.     It  occurs  also  In 

tlie  firvt  st^ige  of  acute  inflammatory  diseases. 

•        Chronic  spinal  hypenemia  is.  so  far  as  is  abwtlutely  known, 
a  very  rare  condition.     Chronic  hypenemia  of  the  membranes 
may  ho  the  residuum  of  a  meningitis  or  of  injur}*,  and  these  are 
probably  the  most   common  causes*.      As  to  tlie  causes  of  the 
^B  chronic  hypertemia  of  the  conl  substance  itself  iudef»endent  of 
^m  other  disea^^ee,  we  can  say  nothing  deflnitely. 
^1       Tfu  symptoms  of  aeutespinal  hy[)eraMuia  are  feelings  of  heavi- 
^V  ness  and  weight  in  the  limbs  and  around  the  loins,  numbness, 
^1  creeping  sensations  and  actual  neTiraliric  pains,  weakness  of  the 
lower  Hmhs,  with  t^v^tchings  of  the  muscles.     There  may  be  also 
«ome  disturbance  in  the  sphincters,  though  of  tlys  one  can  speak 
leas  certainly.     The  symptoms  are  nearly  always  confined  chiefly 
to  the  lower  limbs.    The  statement  that  they  are  increased  by 
lying  on  the  back  and  umelioratea  by  lying  on  the  face  is  not 
&1wa>'S  true,  since  posture,   unless  irreatly  prolonged,  iutluenees 
but  very  slightly,  if  at  all,  the  circulation  in  the  si)lnal  cord. 
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The  syiuptonu  of  chmnio  spinal  hyperiPiuia,  when  this  hyper- 
emia Involvefl  the  inenin^eH  chiofly,  are  probably  Aouiewb&t  iden- 
tical with  those  of  Hpinal  irritation.  Tliey  will  bedencribeit  under 
that  head. 

Pnt/iohffi/.—The  oirculntion  of  the  blood  in  the  hpinal  cord,  us 
has  been  nhown  in  the  areicie  nu  anatntuy,  in  one  which  it  \»  diffi- 
cult to  dittturb;  but  whicli,  once  disturbed,  in  rather  hIow  in  being 
broui^ht  back  to  it»<  normal  condition.  Thus  violent  activity  of 
the  heart  and  great  increase  in  the  arterial  proHsure,  and  the  op- 
[xiHite  conditions  of  wealveued  heart  and  lowered  arterial  tension, 
appear  but  Ultle  to  modify  the  Hpinal  functiouH.  Hence  it  is  un- 
likely that  the  lari,^  nuuilwr  of  clinical  syuiptouis  that  have  at 
tiaicM  been  attriUutod  to  hypcrirniia  of  the  spinal  corti,  or  rather 
to  diHturbancctf  in  the  circulation  of  the  spinal  cord,  have  really 
been  due  to  that  c4iuhc. 

Treatmevt.—Tlw  treatment  of  spinal  hyi>encinia  consibts  in 
the  application  of  cupe  to  the  back,  quiet  in  the  horizontal  por- 
tion, prefenihly  u|K>n  the  Hide  or  face,  ice  and  counterirritante 
to  tbe  Hpitie,  ninrpUine  and  bromides  Internally.  In  the  more 
cltronic  cartes  nutriate  of  ammonia,  iodide  of  |K)ta«fiinm,  and  the 
galviuiie  current  may  lie  uned.  Tbe  use  of  ergot,  which  hna  been 
recommended,  in  my  exi>erience  haa  been  found  of  little  or  no 
value. 

Bpixal  Anemia. 


Even  lesH  is  known  in  regard  to  the  etiolog)*  and  symptoma- 
tology of  Hpinal  ami  luia  than  of  Kpinal  h>'x>era'nda.  Undoubtedly 
severe  hen»orrliage»*  or  diarrJKi'it)  diKchargei*.  ami  an  aortic  ob- 
Btruction  which  cuts  otT  the  circulation  of  the  blood  from  tha 
spinal  cord,  wilt  produce  a  Kpinnl  anaemia,  and  when  this  is  se- 
vere the  functionH  of  the  cord  are  nearly  aboliHhwl.  Hut  prac- 
tically we  do  not  know  of  any  causies  which  pr;.Mluce  an  acute  or 
chronic  amcnila  leading  to  Hcrious  and  pro]ongc<I  dlHturbances 
in  the  spinal  functionn,  aside  from  diseaj^cs  of  the  arteries  of  the 
spinal  cord  thoiiisclves  such  its  occur  in  ailv/inr-id  life.  In  the 
niOMt  profuinul  miA^mitLH  which  must  affect  ctiuully  the  spinal  cord 
with  other  organs  very  little  Hi>ecial  disturbanceof  this  organ  can 
bediscovered.  Here,  too,  tbe  supjxjsed  test  of  improvement  on  ly- 
iitg  on  the  back  is,  in  the  writer's  opinion,  a  fallacious  one.  It  has 
been  customary  to  associate  with  spinal  anieniia  a  class  of  symp- 
toms characterized  by  pains  in  the  l>ack  of  the  nature  of  spinal 
irritation,  weakness  of  the  legs  amounting  to  jmniplegia— a  type 
of  symptoms  tlmt  has  Ix'en  calle<l  spinal  concussion,  but  it  is  im- 
poKsiblt*  hi  till*  present  .nt^L^e  of  science  to  say  thataspiuol  anaemia 
actuiilly  underlies  and  causes  this  condition. 
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INFLAMMATION  OF  THE  SPINAL  MEMBRANES  (SPINAL 
MENINGITIS). 


The  meningeal  inflauuuatiomi 

Extenuil  ukoningitia. 
luternal  luejiini^itU. 

Lepto  men  i  n  gi  t  b. 


[  AfTectJng  the  dura  mater. 
|-  AfTectiiJg  the  pia  mater. 


Hy{>ertrophic  pachymeningitis.     [  Affecting  both  membranes. 


I 


External  Mbki>'oitis,  Pagbymemxoitib  Extkrna 
("  comprkssiox  m\'klit13"). 


Etiofofft/,— The  iUsease  in  rare,  and  always  oecnrs  seoondarily 
to  home  other  morbid  prooi>ss.  This  prooe*«  is  in  most  cases 
labervulosis  and  wiries  of  the  vertebra'.  Other  cjvuse>*  are  B«p- 
puraliveintlainmation  in  theneighborhoo<l  of  the  vertobra-,  p^(»a8 
al>!i«*ess,  pnrulent  pleurisy,  porinonitis,  and  ]>ueri>erai  pyipmia. 
Wlken  the  disease  ari^^e^t  from  inlhuumations  ui  the  viticeral  cavi- 
tleb,  it  la  tliought  to  be  cau»^e<l  by  au  ast^ending  neuritiM. 

77tt  iSt/mp(otnif. ~T\iK'  Miiiptoms  are  tliobe  of  irritation  of  the 
motor  and  sensory  r(><»ts;  later,  compression  of  them  and  of  the 
spina)  eonl,  kKal  pnin  in  tlie  back,  nuliating  pains,  tenderness, 
hyiN'ra^thesia.  twitrliiny;.  iwiresi.s,  parai)let:ia,  exiigtceration  of  re- 
flexesi,  and  involvement  of  the  sphincters.  Antesthesia  occurs  in 
jievere  fornw. 

The  disease,  wlien  chronic,  may  extend  to  the  other  membrane 
and  cord,  causing  what  is  termed  "  compre**sion  myelitis." 

Patholot/frti/  Ajiatotnt/.—TUe  inflammation,  if  acute,  is  gener- 
lUly  a  flbro-purulent  one,  this  being  the  form  usually  caused  by 
vertebnil  caries.  The  dura  mater  is  crivered  l)y  a  layer  of  case- 
ous, semi-solid  matter,  often  very  thii'k  and  most  extent^ive  pos- 
teriorly. It  invoIvH«  the  dura  vertically  for  sevtTtil  im-hes.  In 
chronic  forms  the  deposit  is  made  up  of  connective  ti.'^sue  and 
the  cord  is  compressed.  In  purely  suppurative  forms  the  cellu- 
lar tlKsuo  ouTtiide  Che  dnni  is  infiltrated  witti  pus  throughout  a 
great  fiart  of  the  i*anal. 

The  rtifff/nnAh  is  based  on  the  presence  of  the  primary  local 
disejiw.  the  kyphosis,  the  raduiting  pains,  and  tenderness,  and  by 
the  combinatiun  of  motor  imd  sen.sory  irritation  and  |)ara)ysis. 

The  ;»'i/;u'>.v/.v  is  generally  bad  because  the  original  disease  is 
a  serious  one. 

The  trfatmtnt  consists  in  attention  to  the  local  caries  or  in- 
flammatory focus.     It  is  therefore  purely  surgical 
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INTKRKAL  MENINGITIS,   PACHTMKNliSOITIS  iNTERlfA, 

Hemorrhagic  and  Hypertrophic. 


Inflammation  of  the  inner  surface  of  the  dura  mater  occurs  in 
two  forms— thnheuHirrliagiraiKl  the  hypertronhic.  Asthe  latter 
IS  gener.illvbut  asetpiel  of  the  former.  I  shall  dejicril>e  the  two  to- 
gether under  the  head  of  h yptr trophic  pack ymeniihyitis. 
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Eh'oiogu.—The  disease  ooeurs  alninst  always  in  atlalt  life.  A 
few  caues  have  been  re|>orteU  in  children  I  Uibney).  It  usually 
aJTertD  males. .  SyphiUs,  ulcoholism,  ex|»o8ure,  and  trauiua  are  ex- 
citing oanHOK. 

Hum/jtomit.—'Vhe  ditwase  begins  ^adually  with  syiuptonui  of 
irritation  (irritxitive  stju^e)  Tiie  i>atlent  siiffors  from  ^lain  and 
fitilTnefs  in  the  nwk.  The  iwiins  rfutiate  np  t<j  the  oei'iput  and 
down  the  hark.  nunibn<*s.<4,  pnoklint;,  aiul  pain  are  felt  in  th^ 
anus,  more  in  one  than  the  oilier.  Ttie  pains  exacerbate  and  ara 
wor«e  at  niji^iit.  StifTni'i>«  and  oramiis  may  afTi*ct  tiie  arms. 
NauHen  and  vomiting  sonietinieH  cwcnr. 

After  Ave  or  six  uiontliN  KyinptuniH  of  paralysis  ap[>oar  (para- 
lytin  stftpre).  The  arms  are  first  allccled.  They  bec(.>me  weak, 
atrophy  4><'('ur8,  aA^tHMaled  witli  contnic tures  and  rij;i(Uty.  There 
IH  still  puin,  and  in  addition  anH'vtliesia.  hyiHTunitlieKia,  uud 
Trriphic  <*hanKes.  I*ater,  paraple^i'^  with  riKulity,  exn>?tremt4H! 
n*ll«'xen,  and  hpiiud  epilepsy,  develop.  Tlie  patient  InM-oines 
weaker,  aiut  liiuilly  dien  of  exhaustion  or  front  some  intercurrent 
tnmiiie.  The  iltsease  RometinieH  takes  what  is  called  the  fHrt'ph- 
eral  tyjfv.  Tlieu  the  **ymploiiiH  are  more  localizeil  in  the  extrem- 
iticK.  LiMinlly  it  in  of  the  ifvcitn!  tt/pe  and  preiientsiiyniptiiniH  iia 
de»cribe<i  above.  In  either  form  the  dit»eatie  i»  a  chronic  and 
painful  one. 

Pnt/iofff(;t/.—TUe  disea'*e  starts  as  a  hemorrhn^  upon  the  sur- 
face of  the  (iui*a.  This  leatls  to  a  chronic  inllanimatury  process, 
new  hemorrhages  occur,  and  a  fresh  inflammatory  deposit  is  made 
until  the  eord  is  finally  encirt*le<l  and  cton»i>re88ed  by  a  dense  eon- 
nei'tive-tisHue  nujusH.  which  involves  the  pia  and  to  some  extent 
the  cord  HubNtaiice.  The  process  is  analoi^ns  to  that  of  cerebral 
parhyuieniiitfitis  lm*morrliai^ic4i.  The  cerviciU  reBion  is  usuiUly 
attacke<i. 

J'nij/nosKt  —A  few  n\in»n  hiive  been  reporto*!  praetically  cured. 
More  cajjcs  eventually  tlie.  t^ometimes,  however,  the  diseaMtt 
comes  to  a  standstill  for  a  loni;  time. 

Ditii/ WW i.s.— Thin  must  be  made  from  tumor,  myelitis,  Pott'u 
disease,  wry-neck,  and  projfressive  nnistiulur  atrophy.  The  his- 
tory of  injury,  the  hIow  iiropjressive  coups**,  and  ihelucali/.atlon  of 
the  wyniptoms.  their  bilateral  I'hanicter  anil  the  pain,  tfi^e  Che 
mo-st  help.     It  i.s  ntit  always  ]xti-i.sjble  to  exclude  a  tumor. 

Tretttnunt. — The  n<»l  rare  syphilitic  origin  of  the  tlisejise  nmst 
be  l>onie  iu  mind.  Counter-irritant?*,  electricity,  hydrotherapy, 
and  syniptunmtic  remedies  for  the  pain  and  siauiins are  indicated. 
It  is  possible  that  surgery  may  help  these  cases. 


^ 


Acute  Spisax  Lkptomesixgitis  tlBrpLAMMATioN  op  thr 
PiA  Matku  ok  the  Spiral  Cord), 

Rtiology,—Th\^  is  a  rare  disease,  occurring  alone,  but  Is  com- 
mon in  connection  with  di^ease  of  the  cerebriU  pia  mater. 

Children  are  oftenest  jifTected.  and  among  adults,  males.  Al- 
coholism prcdispo^eji  t(»  it.  The  <lisea»e  is  always  secondary  to 
an  infection  or  a  traumatism.  The  Infections  are  tubercle,  sj-ph- 
ills,  typhoid  fever,  and  sepficH'mia.  Extension  of  inflammation 
from  neighboring  parts  and  surgical  operations  are  occasional 
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eaiuee.  The  cases  fittrihnted  to  rhetiniatisiii,  (*x[>08ure,  iriNola- 
tioii,  are  in  reality  due  tuHouieinfei'tiou,  and  the  virus  uf  oerebro- 
spinnl  fever  M^iiietiiues  attacks  tlie  cord  alone. 

Sj/mptoiua.—Thti  disease  be^fiiis  with  pain  in  the  back,  radiat* 
inf?  along  the  nerves.  There  is  ^^ually  a  chill  and  some  fever. 
The  pulbe  may  be  fnjft  or  slow.  The  pain  inereafies,  and  in  ac- 
coiujjanieti  with  dorwil  tenderness  and  rigidity  of  the  muscles  of 
the  back,  ainountine:  aoiuetiiues  to  opisthotonus.  The  skin  \b 
very  hypenesthetic  and  the  reflexes  are  at  first  increased.  There 
is  oonstipatiou.  and  tioinetlmes  retention  of  urine.  After  a  time 
s>'niptoms  of  paralysis  come  on,  with  aniesthesia  and  retention 
of  urine.  The  patient  becomes  weaker,  l>edHures  may  fonn,  and 
death  from  exhaustion  follow.  The  disease  lasts  from  a  few  days 
to  several  weeks. 

The  dominant  s>'mptoia£  in  the  first  stage  are  those  of  irrita' 
tion,  viz. ; 

Pain  in  back  and  along  the  nerves,  hyperfpsthesia,  muscular 
spasiiL.    in  the  second  stage,  paralysis,  atrophy,  and  anesthesia. 

In  the  tubercniar  form  of  meningitis  the  symptoms  come  on 
more  slowly.  In  septic  nienins:itis  the  symptomsare  of  the  severe 
and  tj'plcal  kind  described.  In  meningitis  from  other  iafectious 
the  sjiuptoms  are  not  so  severe  as  a  rule. 

Pathological  Anatomj/, — Acute  leptomeningitis  shows  a  some- 
what different  exudate  acconling  to  the  nature  of  the  infecting 
micro-organisms.  The  common  form  is  the  suppurative  exudate 
which  may  be  due  to  the  streptococcus  pyogenes  and  other  pyo- 
genic micro-organisms,  and  to  the  pneumococcua.  The  purulent 
matter  is  usually  distributed  along  the  whole  length  of  the  cord, 
but  more  i>ost^riorlyand  oft«n  more  in  its  lower  portion.  It  may 
aLs«.t  be  localized  chiefly  at  certain  levels.  The  spinal  fluid  is  in- 
creased iuamount.  The  arachnoid,  the  inner  surface  of  the  dura, 
and  the  tisifue  of  the  cord  itself  are  usually  in%'olved.  If  the  dis- 
ease lasts  several  weeks,  the  purulent  matter  is  absorbed  in  part 
and  an  increase  in  connective  tissue  takes  place,  binding  the 
dura,  arachnoid,  and  pia  to  the  cord.  The  nerve  roots  arc  sur- 
rounded and  compressed  by  the  inflammatory  product. 

In  tubercular  meningitis  there  is  less  exudate.  It  is  more  of  a 
fibrinous  character,  and  grayish  in  appearance.  Tubercle  gran- 
ulations are  seen  distributeil  over  the  pia,  anu^hnoid,  and  inner 
surface  nf  the  dura.  Simple  exudative  meningitis  rarely  occurs. 
The  inflammatory  process  often  ends  in  a  production  of  new 
coiuiective  tissue  and  sometimes  the  establishment  of  a  chronic 
leptomeningitis. 

The  riiai/nosis  must  be  made  from  myelitis,  tetanus,  rabies, 
rheumati.sm  of  the  dorsal  umscles,  gtmorrlupal  rheumatism,  and 
strycUuiue-poisoniug.     In  myelitis  there  is  relatively  little  pain 
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and  much  pjimlyfiis;  in  tetonan  there  ia  trisiuus,  fever  lis  ubaent, 
auil  there  is  a  history  of  trauma. 

Tubercular  mcningitia  comes  on  more  slowly,  is  rarely  spinAl 
alone,  and  there  may  be  evidence  of  local  tuberculosis  elsewhere. 

The  proffHfJSUf  is  not  pjood,  but.  l»  e»[>ecially  bafl  in  tubercular 
meningitis  and  in  c^tse^  with  high  fever,  severe  pains,  and  early 
paralysis,  (chronic  meningitis  sometimes  remains  after  the  acut« 
symptoms  subside. 

Trtatme}iL—Th'i!i  consists  first  in  i>erfert  re^t  and  quiet; 
leeches  should  bo  applied  along  the  spine,  then  hot  poultices  or 
ioe-bags;  opiuiri  in  to  be  given  for  relief  of  pain;  mercurial 
purges  and  small  duses  of  iodide  of  potassium  or  sulphate  of 
magnesium  may  l>e  given  at  short  intervals.  Later,  blisters  and 
eounter-irritutiun  and  lukewarm  baths  are  indic4iteil. 


Chroxic  Lrptohkninoitis  a.vp  AIentnoomvklitis. 

Etiology. — This  disease,  whicli  used  to  be  often  diagiiostirat«dt 
is  now  believe<l  to  be  rare,  and  alwuys  nt'condary  to  an  aeute  pro- 
oess  or  to  syphilis  and  pcrhapc  t-lironif  Hii'uholism.  It  occurs 
ofteneH  in  ailultsand  iti  niali.'!!>.  l*rauma,  and e.^itecially  concus- 
sion of  the  spino,  usod  to  l>e  thought  a  frequent  cause,  but  In 
moat  of  such  citses  the  trouble  is  simply  a  hypeneiuia  or  else  neu- 
ralgic an<l  functional. 

The  frymjtt'ftns  gradually  develop  after  an  acute  meningitin  or 
an  injury,  and  tlu-y  arc  tlie  sanio  in  character  as  tliost*  af  the 
iicute  process.  Tliere  it*  p'lin  in  the  back,  increased  on  movement 
and  rmliating  about  the  trunk  and  down  tlic  lindis;  tcndernc^w 
ah)ri(.f  thu  spine,  stiffness  of  the  bnck,  twitcliing  and  spasms  in 
the  ]utd>H  with  some  wciikness,  and  later  some  paralysis,  wasting, 
and  iin.Tstliesia,  with  weakness  of  the  bludtlor.  Thes«  jMiralj'tic 
8>^rlpto[U8,  if  severe,  however,  mark  an  invasion  of  the  spinal  conl. 
t.-utaneous  eruptions,  sucli  as  herpes,  may  ap|jear.  The  symp- 
totiifl  run  an  irrt»gtilar  course,  with  periods  of  improvement. 
They  tdways  become  less  when  the  patient  n^ats. 

PatinthHiical  Anatomy.— T\\Pi  inflannnatidu  consists  of  a  pro- 
liferation uf  connective  tissue  {productive  intlaiumation  of  Dela- 
field).  Tilt'  result  is  a  thickening,' and  opacity  of  tlie  pia  mater 
and  ara*'hnaid.  The  dura  mater  may  be  involved,  but  only  in 
severe  cases.  The  process  nmy  inva<le  the  spinal  cord,  causing  an 
"annular"  or  ringlike  sclerosis,  frouj  which  the  diseiise  extends 
into  the  corfl  in  wcdge-shajie  masses  at  various  jwirts,  causing 
eventually  an  involvement  of  fibre-systems  and  secondary  degen- 
erations up  and  down.  This  somewhat  rare  terminal  condition 
Is  called  meiiiuKo-uiyelitis. 

The  diaymma  must  be  made  from  spinal  irritation,  locomo- 
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tor  ntaxiu,  iiiyeliiiB,  vertebml  e-arie»,  luid  torticollis.  In  spiunl 
irritation  there  are  not  the  riffidity,  severe  raUiutiiig  pahis,  twitch- 
irigs,  atrophy,  or  iNinilysiH :  and  neurasthenia  or  liystcria  exista. 
Inlfwomotor  ataxia  the  knee  jerk  is  lost,  there  is  ataxia,  and  there 
is  little  paralysis,  nor  is  there  local  tendemesa  over  the  spuie. 

In  vertebral  caries  the  pain  and  tendeme.«is  are  tnucli  more 
localized,  and  there  is  spa.smudic  fixation  of  the  trunk.  The  [lafn 
in  more  continuous  and  dull,  and  is  increased  by  lateral  pressure 
and  lessened  by  extension.  There  is  uBually  also  some  defornuty. 
If  compression  occurs  there  is  exoneration  of  the  rellexes  and 
pariiploi^io,  without  much  ana?sthesia.  After  all,  however,  witli 
Pott's  disease  there  uiay  be  a  local  meningitis. 

Treatm&nL—As  chronic  meningitis  Is  usually  the  product  of 
syphilis  or  tlie  relic  of  traumatism  or  of  an  acute  process,  the  in- 
dications for  treatment  are  simple.  Rest  is  the  essential  thing. 
With  this  could  be  combined  the  systematic  and  {jersisteut  use 
of  counter-irritants.  The  hot.  iron  is  usually  best,  because  its 
wounds  heal  so  (piickly.  Cup|)ing  is  also  useftd  if  done  vigor- 
ously and  often.  Internally,  iodide  of  iKitassium,  small  doses  of 
bichloride  of  mercury,  nitroyrlycertti,  and  dii^italis  luay  l>e  given; 
&\fO  the  salicylates  and  er^^ot.  Both  the  latter  drugs  should  be 
employed  in  large  doses,  if  at  all.  Eleetrioity  in  the  form  of  gal- 
vanism and  cocaine  by  local  iujectiony  or  cataphoresifi,  may  be 
tried. 
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CHAPTER   XII. 
MYELITIS— INFLAMMATION   OF  THE  SPINAL  CORD. 

MvKLiTiH  i»  au  ititlaiiimation  of  the  spinal  cord.  It  uiay  be 
avuU^  subacute,  or  vhroniu. 

It  may  affect  the  anterior  hornM  chiefly,  when  it  is  called  an^ 
terior  jtolittmyelititi ;  or  both  thojfray  und  white  matter,  wh*»n  It 
iscalled  diffusa  tnytiitis  timl  tnin.Ki^*/sr  titi/t/iltx.  Tlie  foruiH  are 
still  fiirtlier  divided,  in  iwu'onhinco  with  thoir  Ux'ation,  into  an- 
nit far  or  mniyinnf  uiyeliti«  whi're  tiiu  intlainraation  involvt***  the 
periphery  of  tht*  cord:  ifi'sseminotrtf  luptJftix  whcro  it  occurs 
LMijlated  in  dilTeiviit  parts  of  the  conl;  ptifeptniiymal  niyriilis 
where  it  Hurrouiuls  the  central  caiud.  MyolitiK  is  given  dillereiit 
namoflalso  in  arcordanco  with  its  cause.  Thus  we  have  htmor* 
rhayic  mytiitiji,  a  form  in  which  the  initial  procesti  is  due  to  or 
a.sROciate<l  with  a  heniorrha^:  vmnpresirion  myelith^  due  to  ver- 
tebral carieM,  .vc/^^k-  or  purulent  myelitiH  or  abscess  of  the  cord; 
and  tuhf  rt*ttlnr  and  ttypfiflHii^.  myelitis. 

For  practical  ])uriK>8e»  the  followini;  chiAsiftcation  is  suflleient*. 


I 


Acute  inyelitiH— 

With  r'xudation and  ne<*ro»is. 

AVitli  suppuration. 
Chronic  myelitis 


With  necrofiis  and  proliferation.  ^ 


Hare  f<iruib. 


I.  Anterior  poliomyelitis. 
3.  Transverse  niyelitis. 

3.  Abscess  of  cord. 

4.  Chronic  anterior  ih>1jo- 

niyelitis 

5.  Transverse  inyelitis. 

0.  ifiirjnniO  inyolitis. 

7.  Pi>ric|H'ndyuial  myelitis. 

8.  Dt^M'niiniiteit  njyclitis. 
0.  Coiiipn*KHif>ii  myelitis. 
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ACUTK  TrA»8VKIISR  MyRLITIS  (Act)TR    80BrrBNIN0  OPTHR 

Spikal  Cori>). 

JD^^fl/Won.— Acute  myelitis,  so  called,  is  generally  an  acute  soft- 
^niliff  of  certain  |Mirts  ot  the  cord,  with  secondnrj-  inflammatory 
reiuftion.  It  it^  in  extremely  rare  cases  a  primary  exudative  and 
necrotic  inflammation.  In  other  rare  casen  the  intlamumtiou  is 
suppurative,  and  we  tiu^ri  have  vpinnl  ithHrems. 

^rnut.—The  common  form  is  one  that  involves  one  or  two 
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ches  vertically  of  the  spinal  cord,  and  Is  hence  called  acute 
iraiMwrat  mj/eltttjf.    Since  both  gray  and  white  iuatt«r  are  in- 
volved, it  is  altM>  called  a  diffuse  myelitis. 
I     Af^te  trmisterse  myelitis  (softening)  U  the  comtnontype. 

An  acute  ditmemh^ted  mytliiia  sometimes  is  met  witli.  Other 
rarer  types  are  named,  in  accordance  with  their  location :  margi* 
ual,  central,  or  periependymal.  There  \&  also  an  acute  meningo- 
myelitis,  the  rt»iJuIt  u.»iUttlly  of  a  meningitis. 

£7/0%/^.— PrediHposing  causes  are  a  neuropathic  constitution, 
the  male  &ex,  early  adult  life,  occu|)ations  calling  for  ex|K>»ure, 
anil  muscular  strain.  Tho  exciting  cauws  ore  exijosure  to  cold, 
blows,  falls,  fractures,  strains,  extennion  from  neighboring oi^ans, 
syphilis,  Infe<!tive  fevers,  and  soi>tic  infection.  Injury  is  the  most 
frequent  cause  and  syphilis  next.  But  most  of  these  causes  pro- 
duce primarily  mechanical  destruction,  hemorrhages  or  throm- 
boses and  the  iuflaniiuatiou  is  secondary. 

Symptoms. — Prodfutut/  symptoiiiH  are  rarely  present,  but  there 
may  be  slight  panesthesiH:*  or  puiu  in  the  bat^'k  }uul  liudiH.  Souie- 
times  there  is  a  chili,  and  in  a  few  instances  convulsions  have 
been  noticwl. 

The  initial  symptoms  consist  of  feelings  of  numbness,  usually 
in  the  feet  and  legs,  which  seem  heavy  and  weak.  Some  pain  may 
be  felt  about  the  back.  The  piitient  soon  fimls  that  he  c^uinot 
walk  easily  and  that  he  moves  liis  legs  with  an  elTort.  In  a  few 
iiours  a  paraplegia  with  nntcsthesia  has  develope<l,  and   if  the 

ion  is  in  the  cervical  cord  the  arms  are  paralyzed  also.  All 
thew  symptoms  may  come  on  in  the  day-tiuie  or  during  sleep. 
Retention  or  incontinence  of  nrine  and  constipation  are  early 
symptoms.     There  may  be  some  fever. 

>iympiouut  of  the  Attack.— it  the  patient  is  now  examined,  it 
will  be  found  that  he  cannot  walk  or  stand,  but  cjui  move  his 
legs  a  little.  He  complains  of  a  sensation  like  a  band  around  his 
waist  or  at  the  level  of  the  spinal  lesion  (ginlle-syinptom).  His 
legs  feel  numb  and  heavj',  but  there  is  little  pain  and  no  tender- 
ness. Amusthesia  to  touch,  pain,  and  temperature  exist  in  vari- 
us  degrees  on  the  llml)H  as  high  up  nn  the  le.sion.  The  aniesthe- 
if  not  total,  i»  greatest  to  touch,  next  to  temperature,  and  leiwt 
to  pain.  He  has  vesical  anipsthesia,  the  urine  is  ret»Uned  and  he 
has  to  have  it  ili*awn.  The  l>owelB  are  constipated,  but  if  ene- 
mata  are  given  the  fjcces  may  pass  away  without  his  knowledge, 
owing  to  rectal  anjesthesia.  If  the  lesion  is  lumbar  there  is 
Al>olition  of  the  sexual  ixiwer;  but  if  dorsal  or  cer\'ical,  strong 
erections  may  occur  without  the  patient*s  feeling  them.  When 
e  lesion  is  above  the  lumbar  cord,  lUso,  the  bladder  may  auto- 
atically  and  foreibly  contract  and  expel  the  urine.     In  time  the 

wels  regain  some  power.    The  paralysis  In  the  limbs  affects  the 
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flexors  nf  the  foot  aiul  lt»(c»  luoro  than  llio  oxtonsors,  Tho  (tatient 
lUiti  push  down  his  liiiihs  better  than  lie  (.^aii  tlraw  theui  iip. 

The  teiii(w»rnture  of  the  Hmhs  for  a  few  days  Ia  rnineiJ,  but 
ftfter  thiH  It.  fallH  n  few  (iogroes  below  normal.  The  skin  becouieH 
rough,  roUi,  congested;  and  excessive  perspiration  may  take 
pliire.  Th^'gonoral  iKxlilytoinpernture  is  usually  nortnal  through- 
out the  disease,  but  in  annio  nnse!*  a  fever  develo^w  of  102  to  P4* 
and  continues.     Tin*  pro^^nosiM  ih  tlien  liad. 

Bed-Hores  may  ilovelop  early,  witliin  a  few  days  or  weeks. 
They  apjiear  <>ftt'ncst  uiH>n  the  buttocks  and  heels,  and  arc  due 
to  tmphie  disturl>anoe,  cotnbtned  with  pressure  and  pyogenic  in- 
fection of  the  parts. 

If  the  lesion  is  hiujlmr,  Uk^  tendon  and  skJn  reflexes  are  much 
weakene<l  and  the  paralysis  is  somewhat  tla<'<!id.  The  muscles  also 
tend  to  wiid^te  and  sliuw  degenerative  reaetionn.  If  the  legion  is 
dorsal,  as  is  more  often  the  cose,  the  reflexes  ore  pre.sent,  and 
after  a  time  become  exiLggerateit ;  eantnictiires  and  spasms  de- 
velop; the  legs  may  be<iouie  drawn  up  and  deformities  prmlueed. 
I  f  the  legion  is  so  complete  as  to  entirely  cut  across  the  conl,  there 
nniy^'till  bi>  si-iuieexce.H-sivemuscidar  tension,  but  the  r«»flexes  will 
btMiboUsheil  (Bastian).  When  the  cervical  region  is  attacke*!  the 
arms  are  involved  lu*  well  as  the  legs,  and  genernlly  to  a  severer 
extent.  There  may  now  be  aUo  uneijual  dilatation  of  the  pupiU 
from, involvement  of  the  cilio-spinal  centre;  and  optic  neuritis 
from  some  cause  has  been  known  to  occur.  In  extensive  involve- 
ment of  tlie  npfwr  part  of  the  conl  there  may  he  paralysis  of  the 
intercfHjtal  iiniscles  and  disturbance  of  the  heart's  action. 

The  disease  having  in  a  few  duys  reiichtnl  its  height,  usually 
remains  stationary  for  a  few  weeks,  and  then,  should  the  patient 
live,  improvement  slowly  sets  in.  In  some  cjlscs  evidences  of  ex- 
tension upwani  or  downward  occur  (asi'ending  or  descending 
myelitisi;  the  symptoms  I tecome more  severe,  and  In  a  few  weeks, 
or  oftener  months,  death  occurs. 

As  improvement  Iwgins,  a  return  of  sensation  is  llrst  notice«l 
(one  to  six  months);  this  is  followed  by  return  of  more  or  WhS 
motion  (six  to  eighteen  months^  Sittwms  and  contractures  now 
devehip,  owing  to  a  descending  4leg(*neration.  A  certain  amount 
of  ataxia  from  ascending  degeneration,  with  a  little  ami'sthesia  of 
the  skin,  may  remain,  so  that  if  the  patient  has  eufflcient  niotor 
IK>wer  to  wntk  somewhat,  he  presents  many  features  of  "ataxic 
paraplegia"  (see  p.  240). 

Some  improvement  may  be  expecte<l  for  from  one  to  two  yeara. 
A  few  ca-si^s  get  almost  entirely  well.  The  ruHJority  Ixwome  more 
or  less  paraple^jic  and  bed-ridden,  in  which  comlition  they  are 
regarded  as  cases  of  chronic  myelitis. 

Patholoijiral  Attatomy.^The  early  changes  fotuid  in  acute 
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myelitic  are  tbo«e  of  inflamuiatioa,  hemorrhagic  extra vajMitkin, 
and  boftenin^.  Ofteu  it  it*  iiu[>o««.sible  to  say  whether  tho  primary 
proooys  wa*.  iiiflaiuiuiiUiry  or  due  to  a  lioniurrlia'ce  or  hofteniiig. 

^acruscvpicaUy^  the  cord  at  the  afftHited  part  H|Ji>eiir3  8<tft, 
£Wolleu.  and  either  red  and  hy[>er}emie  or  pale  and  aiia'inie.  In 
rare  caM*ti  no  change  is  apimrent  to  the  nuked  eye.  In  later 
stages  the  |jart«  are  white  or  jrray ,  nhrunken,  and  hard.  The  (^ord 
may  be  re«iuced  to  a  tliin  shred.  The  meuingres about  the  affected 
parts  are  often  thickened,  iufloiued.  mkd  adherent. 

Mhrrogcopicaiti/,  if  the  proces»s  is  primarily  Hillammatory  we 
find  intense  eon^stion,  distended  blooil-vefiselR,  emigrate*!  white- 
blood  cells  in  great  number,  especially  in  the  perivascular  spaces, 
BwoUen  axis  cylinders  and  (edematous  swelling  of  the  uiyelin 
viieath,  red-bltMxl  cells,  cells  tilled  with  fat  granules  known  as 
rompound  jfranular  corpuselcj*,  or  Glupe's  corpuscles.  These  are 
leucocytes  which  have  taken  up  fat  granules.  A  i>eculiar  form 
of  cell,  stellate  In  8hn|>e,  known  as  spider  cells  or  Deiter's  cells, 
may  be  seen.  They  are  proliferated  neuroglia  cells.  The  nerve 
cellB  lose  their  granuhir  or  reticular  apj>earance,  become  honio- 
geneous,  swell  up.  fat  granules  api>ear  in  them,  and  a  ptHmliar  co- 
agulation process  attacks  the  cell  and  body.  Tlie  cell  processes 
retract,  become  ihick.anil  flnnlly  drop  off.  Vacuoles  are  sometimes 
•een  in  the  nerve  cells ;  but  these  are  very  rare  if  the  tissue  is  prop- 
erly preser^'etl.  Besides  the  above  evideutMjs  of  vahcular  and  con- 
nective-tissue activity  and  of  cell  destruction,  one  sees  gnuiuhir 
matter,  broken-down  nerve  fibres,  and  other  evidences  of  nerve 
disintegnttion.  Pigment  or  extravasations  of  blood,  and  in  later 
stages  bodies  resembling  starch  granules  (corpora  amylacea).  may 
beetwn.  They  are  probably  moditlcatious  of  the  myelin  substance. 
If  the  lesion  i.s  primarily  softenuig  there  may  be  much  congestion, 
but  the  blood-vessels  are  less  distended  and  fewer  white  cells  are 
found  in  the  jierivascular  spaces.  ■  The  connective-tissue  cells  are 
less  numerous.  The  nerve  cells  are  swollen,  glassy,  and  stain 
biully.  There  Is  a  great  deal  of  granular  matter  and  ner\'e  detri- 
tus. 

It  is  thonght  that  in  inflammatory  swelling  of  the  nerve  cella 
they  take  up  the  carmine  stain,  but  in  degenerative  changes  they 
^o  not.* 


*  In  the  dtffemit Races  of  acute  deffeoemUon,  the  nerve  ceUa.  putlcalnrly  thom 
•t  tbe  anterior  bonw,  iliow  vailous  appeanuioua.  Tbcwe  bav«  b«f<i  d«wcritN<<i  tiy 
FHedmann  a*— I,  homo^neona  swelling,  byaUn«  Rwellinft:  i.  tcteroala;  S.  simple 
atrophy:  4.  fatty  and  molecular  decoinpoalciftu:  a,  cloudy  Hwelllng.  Tbe  d^Kviieni- 
Ifcia  befftna  in  Che  cell  body  and  tl3«D  fnrolrtrs  the  pmcvasm  luid  the  nucleus;  dually 
fiif  whote  cril  tslnrolved.    NeTve  oelU  do  not  often  UAder^  tJie  acute  Keneral  drath 

lied  onafTulatiou  necroalB  vFriedmann),  thoti^  tlia  pruoMB  of  aderuab  mt  called 

•eiubUss  it  soniewluiL. 
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The  connective  tlsBue  ohan^eit  are  moBt  noticeable  In  the  white 
matter.  The  axis  cylinder  and  myelin  tiihciith  are  here  often  «o 
diHtntHKrateU  that  iu  thin  M.*ction.H  they  dropout,  leavintjr  lioloct  in 
the  m*ctiaii  and  ffiving  it  a  vacuolated  appearance.  The  lesion, 
whether  destructive  or  inflawiuuitory,  may  extend  up  or  down 
the  cord,  often  hi  the  eourm>  of  oert-ain  tracts.  Sometimes  a  de- 
ittnietive  process  extends  a  lont;  way  through  the  central  part  of 
the  cord  {perforating  necrosis). 

After  three  or  four  weekN  if  the  patient  lives,  the  process  of 
absorption  and  cieatriziition  l>egins,  and  secondary  degenerations 
occur.  The  gu^raiuilar  and  fatty  matters  and  loucoo>'tes  disap- 
pear, the  blofxt-vesscls  are  thick-walle<l  and  distended  Imt  less 
Dumeroiis,  coimective  tissue  (jrudually  takes  the  place  of  the  de- 
etixiyed  nerve  cells  and  llbres.  The  axis  cylinder  is  the  last  to 
be  destroyed  and  has  the  greatest  power  of  recuperation.  The 
oerve  cell,  if  once  de?<tn>ye<l,  Ih  never  developt^d  ay:ain.  The  cord 
At  the  point  or  i)o!nts  hithimed  or  softened  becomes  reduced  to  » 
niaAsof  connective  tissue  containing,  jx^rhaps,  a  few  nerve  fibres 
and  cells.  In  this  stage  the  condition  is  one  that  is  knowu  as 
chronic  myelitis.  In  some  cases  a  cyst  is  formed  in  the  affected 
region. 

In  fatal  cjises  the  inflammation  and  softening  continue:  fresh 
areasof  cord  are  Involved,  nntch  meningenl  exudation  takes  place 
and  ftnally  death  wcnrs.  The  process  may  in  ver)-  rare  Ciuses  be 
Htill  iiHtro  acute,  suppuration  and  abscess  occur,  and  here  death 
al.Hu  rapidly  eusues. 

The  inflanuuotory  and  Bofteninfj  processes  above  referre<l  to 
are  dtscrilu'd  in  acc<»nln.nce  with  their  appearance  as  red  soften- 
ing, yellow  softening,  %vhite  softening.  A  form  of  so-called  in- 
tiummation  known  as  intlammutory  anleuia  is  also  described.  It 
js  an  alKirtive  intlammatton,  "  a  lymphatic  congestioD,"  analoficous 
to  %'as<Mitar  congestion. 

The  r/iV///Ho*i#  of  acute  myelitis  must  be  made  from  hemor- 
rhage, acute  emlM»lic  or  thrombolic  softening,  acute  ascending 
X^aralysis,  multiple  neitritt!!<,  meningitis,  and  mening<*al  hemor- 
rhage, and  hysterical  or  functional  paralysis.  Spinal  hem- 
orrhage come»  on  wuddenly  and  in  usually  not  attended  with 
fever.  If  meningeal,  it  is  attended  with  pain.  Acute  softening 
cannot  be  distinguished  from  ai-nte  myelitis,  of  which  it  is 
probably  the  ntarting-point  iu  many  OHHoa.  In  acute  ascending 
paralysis  the  disease  is  progressive,  there  is  no  involvement  of 
sensation,  no  atrophy,  and  little  change  in  the  electric  Irritability. 
In  multiple  neuritis  the  onset  ia  slower,  there  Ih  more  pain  and 
local  tenderness  and  sensory  disturbance,  and  the  bimlder  laid 
rectum  are  rarely  involvi'd.  In  meningitis  there  is  pain  and  ten- 
derness in  the  back  and  Umbs,  rigidity,  cramps,  a  little  paralysis. 
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and  no  bladder  trouble.  In  hysterical  {paraplegia  there  are  uo 
marked  atrophic  clmuges,  but  little  spa^iu  ur  rigidity,  no  electri- 
cal changes,  and  the  stigmata  of  hysteria  may  be  found.  The 
fiensory  difiturbances  are  variable  and  somewhat  characterLstic. 

The  diagnoALs  of  the  ioi^.ution  of  the  It^ion  is  made  by  studying 
the  height  nf  the  ana^thesia,  the  skin  reflexes  tsee  p.  190),  and  Uie 
di»Cribution  and  extent  of  the  paralysis.  Lesions  of  the  lumbar 
re'rion  involving  the  gray  matter  cause  ver>' t-omplete  paraple- 
gia with  sphincter  troubles  and  degenerative  electrical  reactions. 
Lesions  in  the  dorsal  cord  cause  a  less  complete  paraplegia,  Viut. 
owing  to  the  secontlary  descending  degenerations  of  the  laiend 
column,  rigidity,  exaggeration  of  the  deep  reflexes,  and  contrac- 

I  lures  uccur.  Lesions  of  the  cervical  cord  cause  paralysis  of  the 
arms,  with  degenerative  reactions  in  the  muscles.  The  i>araplegia 
is  siui^tic  and  there  is  not  much  muscular  wasting.  If  the  lesion 
cuts  oil  the  cord  entirely,  the  limha  are  paralyzed  and  may  be 
Somewlmt  rigid,  but  the  deep  reflexes  are  absent. 
PrQijHoxin. — The  prognosis  is  worse  the  more  complete  an<l 
extensive  the  paralysis.  It  is  worse  in  serious  motor  paralyses 
ttian  when  sensation  is  chiefly  involved. 

It  is  best  in  dorsal  myelitis  and  worst  usually  in  cervical  mye- 

■  litis,  other  things  t>eing  equal.  Bed-sores  and  slight  fever  are  un- 
favorable signs,  HO  als4j  j$  severe  involvement  of  the  bladder  and 
Ttfctum.  Recovery  of  senwition  gives  good  hope  of  recovery  of 
Bijme  motion.  Total  absence- of  recovery  of  scnstition  and  motion 
after  six  months  is  very  unfavorable.  Improvement  may  Iw  ex- 
pected up  to  eighteen  months  after  the  onset,  and  in  some  oases 
■  even  longer.  In  compression  myelitis  there  is  more  chance  of 
recovery  than  in  the  other  formn.  The  previous  existence  of 
syphilis  <loes  not  alTrct  the  progiioiijs  of  cases  of  tnje  myelitis. 

Trtatrntriit. — In  the  attack,  the  patieiif.  must  be  put  to  bed, 
leeches  or  wet  cups  should  tie  applied  to  the  spine,  diaphoresis 
ahould  l>c  promoted,  .small  doses  of  aconite  and  nitroglycerin 
■houid  be  given,  and  a  calomel  purge  administered.  The  bladder 
fihould  be  watched.  After  a  week,  inodprate  doses  of  iodide  of 
pi>taRsium  should  be  given.  After  about  three  weeks,  if  there  is 
no  fever,  electricity  may  be  uppiied  carefully  and  strychnia  ad- 
ministered. Bedsores  sliouUl  be  guartled  against  by  the  use  of 
■  Vater  beds  or  cushions,  absortient  cotton,  bathing  the  j>art8  with 
alcohol  and  weak  .sol nt ions  f>f  tannin.  Infusion  of  bnchu,  boracic 
acid,  and  tincture  of  hyoM'yauuis  will  often  help  the  bladder  dis- 

■tnrbance.  After  atuite  syniptoirs  subsiile,  tonic.H  .mjch  as  arsenic. 
Iron,  and  strychnia  in  small  doses  may  be  given.  Suspension 
maybe  tried  carefully;  mechanical  applianc^-s  may  lie  usetl  to 
help  the  rigid  limbs;  lukewarm  baths,  douches,  and  massage  are 
helpful  tu  some  extent. 
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ChROMC  MtRLITIS    (INCLUDIXO  TRAKSTBI16R,  DIFFUSE, 
DiSSKUINATKD,    AND  COMPRESSION   MV'ELITIS;. 

Chronic  myelitis  is  the  name  given  to  a  disease  characterixed 
hy  a  rlironio  intlniiinmtion  of  Uie  Kpiiial  cord  and  to  the  chrouia 
rei>arative  proceswes  whirh  follow  acute  inflammation,  injury,  and 
8<)ftenin^^  Chronic  uiytilitits  is  usually  a  mixture  of  inthinimatory. 
reparative,  and  necrotic  i)ruc('»4tes. 

Form^. — Oifferent  natops  are  given  to  chronic  myelitis  in  ac- 
cordance with  the  pari  of  the  cord  affected.  r>>ually  the  disease 
alTecta  only  certain  levely,  and  then  it  is  called  traiij<perse  mye- 
Utiji,  More  rarely  it  is  diff'uftff  or  dhNt'tninaUtl,  central  op  mar- 
yinal.  When  caused  by  pressure  from  vertebral  disease  it  is 
called  compramion  myelitis. 

Etioloj/i/. — The  diseiLse  maybe  either /primary  or  secondary. 
The  primary  form  is  much  the  ran.*r.  It  occurs  chiefly  in  adultA 
and  in  early  an<l  middle  life,  and  much  ofteniT  in  males.  KxtK>- 
sure,  shocks,  Infectious  fevers,  lend,  and  syphilis  are  the  chief 
causes.  Syphilis  cauj*es  it  by  producing  arterial  disease  and  by 
setting  upaHiKH'iflc  tnllammalory  iidiltration.  .S>/'ow//«r//chronic 
myelitis  is  the  more  common  form.  It  is  really  only  the  later 
stage  of  acute  myelitis,  softening,  hemorrhage*  or  injury. 

Meningitis  may  extend  and  cause  a  meningo-myelitis.  A  neu* 
ritis  may  jMinsibly  ascend  and  cause  myelitis,  but  sncb  ca^es,  if 
they  tK'cur.  ai*e  very  niro.  (/omprewsion  myelitis  is  usually  a 
slowly  destructive,  not  an  inflammatory  process,  and  it  begins  as 
a  meningitis  of  the  dura  mater. 

Symptoms.— \^\\vn  tho  disi^ase  l»egins  prhuarily  as  a  chronic 
affection  the  Kymptoms  are  as  follows: 

The  [Mitlent  notices  that  his  legs  arc  heavy  and  get  oaeily 
tired;  prickling  and  numb  sensations  are  felt  in  the  feet;  occa- 
sionally a  little  pain  develops  in  the  back  or  there  is  a  w^nse  of 
constriction  about  tiie  trunk.  The  legs  feel  stiff,  and  t4»»ts  ofteo 
show  that  the  reflexes  are  exaggerated.  Then^  is  but  little  wast- 
ing of  them,  however.  The  wxual  power  declines;  the  bladder 
gives  some  trouble,  there  being  a  tendency  to  retention;  the 
bowels  an;  constipati'd.  After  a  few  weeks  or  months  tliere  is  a 
partial  paraplegia,  with  rigidity  of  the  limbs  and  exaggerated  re- 
flexes. Knmc  anicsthesia  existH,  and  occasional  |>ain.  which  is  not 
severe  and  is  felt  more  in  the  back  than  the  legs. 

The  muscles  have  now  wahtcd  somewhat,  but  show  no  decided 
clmnges  to  the  ele<'trieai  current.  The  bladder  bf«*omes  more  in- 
volved, the  urine  has  to  be  dniwn,  it  is  often  alkaline,  and  unless 
care  is  taken  cystitis  develops.  The  patient  is  still  able  to  walk, 
but  he  does  so  with  a  stiiT,  shiiQling  gait  wluch  is  cbaracteristjo 
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(Pig.  93).  The  disease  may  show  si^s  of  slowly  extending  up 
and  down,  more  often  np.  The  ariiiH  hoeomG  involved:  weak- 
ness and  slilTness,  with  some  wasting,  mia'sthesia,  and  [)ain,  de- 
velop, or  the  diseaso  may  ce*i.so  its  progress  and  the  pnt lent  re- 
main partly  panilyz'nl  for  years.  The  general  health  duriiij;;  the 
course  ol  the  disease  deteriorates  slowly;  the  jMitients  often  be- 
come aniemie  and  have  an  unhealtliy  i>aIlor.  Eventmdly  the 
parapleyia  l»econie^  complete,  tlie  patient  is  bed-ridden,  the  1^8 
are  atrophied,  eontnictured,  and 
rigki,  with  more  or  less  amfsthesia. 
Cystitis  and  nephritis  develop,  or  the 
patient  dies  from  this  or  from  inter- 
curreiit  disease. 

Chronic  secondary  myelitis,  which 
is  the  form  eonmionly  seen,  presents 
eventually  much  the  same  picture  as 
that  just  described.  In  this  tyi>e, 
however,  tiie  symptoms  are  worse  at 
first,  then  improve  or  regress,  then 
become  stationary,  and  finally  k^ow 
worse. 

Hifmptoma  of  the  Dt'Jfervnt  Fi)nns. 
—The  usual  type  of  chronic  myelitis 
is  the  transverse  dorsal  or  dorso-lum- 
bar,  and  this  gives  symptoms  as 
above  dew^ribed.  If  the  lunjl^ar  re- 
gion is  alTetrted  there  is  mort*  para- 
plegia, wasting,  and  involvement  of 
organic  centres.  If  the  myelitis  is 
cervical  the  arms  are  involved,  there 
may  l>e  pupillary  changes,  and  the 
res]jiratory  uiuscles  are  partly  para- 
lyzed; the  paraplegia  is  not  so  com- 
plete and  the  disturlMinces  of  sensa- 
tion are  likely  to  be  more  varied. 

VnmpreHsicin  muelitU.  sn  called,  Is  usually  only  a  compression 
atrophy.  It  is  due,  as  a  rule,  to  vertebral  caries,  but  its  cause 
uiny  bo  a  spinal  tumor,  aneurism,  and  pachymeningitis.  Com- 
pression myelitis  is  tlistinguished  from  other  forms  by  its  slow 
onset  and  the  presence  at  first  of  irritAtive  or  "  root "  symptoms. 
The  patient  sufTers  from  pain  and  tenderness  localized  at  a  cer- 
tain point  in  the  spine.  The  iiaiii  radiates  aliout  the  trunk  or 
down  the  limbs  and  is  increased  on  movements.  At  about  the 
same  time  some  motor  weakness  develops,  usually  in  the  form 
of  paraplegia.  The  nmscles  waste  but  slightly.  The  refleies 
are  exaggerated;  twitcbings,  spasms,  and  contractures  finally  oc- 
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CUT,  and  there  is  fln&lly  developed  a  Hixuttic  i>aruplei7ia  or  quaUru- 
ple^riu.  With  tluH  there  is  usually  hoiuu  umi^the^iii^  tliough  it  is 
not  {:oniplete.  The  diseftse  is  oftenest  in  the  doruLl  or  lower  cer- 
\ical  region,  and  hence  the  c^phincters  escape  until  late.  Locally, 
evidences  of  spine  di.'«ni«enppeHr  early  in  the  fonu  of  a  kyphosis. 

\  central  or  ptriept  uil  If  vn  1 1  mt/t/iiix  onn  rarely  be  recognizetl 
vrith  certjiinty.  It  produces  less  pain  and  irritation,  but  leads  to 
niudoular  atrophy,  diKurdors  of  sensations  sueh  as  thenuu  anafs- 
theaia,  disturbance  of  vasomotor  and  secretory  nerves  and  vis- 
ceral e.entres, 

Pttthol(nj]j, — The  pia  mater  is  thiokene<l  over  the  adeetetl  re- 
gion and  often  tUrouj^hout  theoord.  Therord  iTsc'lf  hiis  a  gray, 
discolored  look  at  the  afTe<:ted  level,  luid  is  usually  shrunken  or 
distorted  and  hard  to  the  touch.  In  ae%-ere  cases  of  secondary 
character  it  i^  reduced  to  a  small  size,  and  the  membranes  about  it 
ore  thick  and  inthimed.  In  transverse  myelitis  a  vertical  area  of 
only  two  or  three  inches  is  iuvolvetl.  The  uiicroswiiw  shows 
that  the  priuuincrit  chan^^s  are  loss  of  nerve  structure,  n^reat 
increase  of  connective  tissue,  and  increase  in  the  nuniher  of  ves- 
sels which  ofipn  have  thlckene*!  walls.  In  the  nujrc  seriously 
diseased  part  little  is  seen  hut  connective  tit-sue.  In  [mrts  less 
diseiL!ipd  some  nerve  fibres  are  seen,  many  having  evidences  of 
partial  disintcgrati(»n.  There  is  also  a  ^oo<l  deal  of  amorphous 
material  studded  with  nuclei.  Stellate  cells,  Kr'uiule  cells,  and 
uerve  cells  in  various  stages  of  de^'nemtion  are  present.  !n  the 
parts  less  aflTected  the  hiyms  of  congestion  and  vascular  irritation 
arc  more  pronnuuced. 

/)i'f2//;io»-r.v. —This  must  be  made  from  proKTesslve  muscul&r 
atrophy  and  amyotrophic  lateral  s4'lerosis,  pachymenin^jritis  and 
spinal  tumor;  from  liu'omntor  ataxia  and  from  brain  palsies. 

In  pn)fj;roh8ivo  inusciihir  atrnpliy  there  is  a  peculiar  atrf>phy 
without  involv<Mnent  of  the  sphincters  or  wnsory  disturbanre. 
In  p»chyinenin)ritis  there  is  ofteti  a  history  of  an  injury;  there  is 
more  pain  in  the  ba^^k  and  a  more  marked  ampsthesia.  The 
sphincters  are  not  involved.  Pachymeningitis  is  also  usually 
located  in  the  cervical  region.  Tumors  usually  cause  much  more 
pain;  the  symptoms  come  on  slowly  and  are  more  definitely 
localized.  A  spastic  paraplegia  i-sicurs  from  brain  disease  and  as 
a  functional  trouble.  In  either  i^iaag  there  are  no  trophic  or 
sensory  troubles,  nor  is  there  involvement  of  the  sphincters,  lu 
locomotor  ntaxia  there  is  no  great  degree  of  motor  paralysis,  and 
there  are  pcvuliar  ataxic  and  sensory  disturbances.  Paralysis 
from  brain  disease  is  ahuost  always  unilateral,  painless,  spa.stic, 
and  free  from  tlisturVmnce  uf  the  vibi'entl  centres. 

Prognosis. — Inflammutory  pnxjesses  have  a  tendency  to  cease 
when  their  repuratory  and  elimiuutive  work  is  done.    Chrouio 
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yelitiflf  however,  is  often,  (u  haA  been  ftiat^l,  a  destructive  pro- 
due  to  some  defect  in  vaiicular  supply  or  to  mmie  mechaniual 
lion.  Besides  this,  in  the  spinal  cord  swiondary  dcgenera- 
tiootaet  in  an  soon  nx  L<ertuin  tracts  are  int«rfered  witli.  Hence 
ehronlo  myelitis,  aft4?r  a  i>eri(Hi  of  improvement,  generally  pro- 
gresBCsi,  and  the  pru^iusiN  i»  nut  very  favorable.  Still,  (mtienta 
may  Hve  from  five  to  twenty-five  years.  Dorsal  myelitis  is  the 
uiost  favorable  form:  compression  myelitis  from  caries  nui  also 
often  be  successfully  treated.  Those  forms  which  come  on  rather 
rapidly  are  more  likely  to  cease  progressing  (Ciowers).  Serioua 
involvement  of  the  bladder  is  a  Ixid  sign,  and  naturally  the  prog- 
nosis is  worse  the  more  complete  the  paralysis. 

Treatment. — In  the  earlier  anil  proj^ressive  stripe  of  chronic 
Tnyelitis  rest  is  imiiomtlve.  The  patient  should  lie  down  much 
of  the  time.  Counter-irritation  in  the  form  of  tly  blisters,  the 
cautery,  or  sotons  should  be  applied,  and  if  no  improvement 
results  wet  or  dry  cups  usod.  The  d^scendin^^  galvanic  current 
along  the  spino  should  l>o  tried:  fanulism  and  massage  being 
used  U|>on  the  limbs.  Cold  baths  and  cold  applications  must  be 
pre8cribe<l  carefully  if  at  all.  Lukewarm  baths  W  to  98  'F.  or 
half-baths  with  friction  at  70'  to  bO'  F.  are  more  likely  to  be  use- 
ful, but  e%'en  these  mnst  be  tried  cjiutiously.  The  first  baths 
should  last  not  over  five  uiiJiutes  anil  should  lie  reiwattnl  only 
three  or  four  times  weekly.  In  latfr  paraplojicie  and  bedridden 
stages  electrica.1  and  liydro-tluTupLaitJc  aiiplJcations  should  be 
followed  up  patiently  and  i>ersistently.  The  patient  now  may 
be  allowed  to  remain  and  exercise  iu  the  lukewarm  bath  for 
Aonie  time. 

Internally,  iodide  of  potassium  and  mercury  should  \w  first 

ven.    After  thorough  trial  with  these  remedies  for  six  or  eight 

^ireeks,  the  [mtient  should  be  given  courses  of  treatment  with 

ic,  nitrate  of  silver,  phosphorus,  and  perhaps  the  chloride 

gold.    Pitlsof  arseniteof  s<:Mla,  gr.  ,V'  uiay  be administeretl  three 

four  times  daily  for  two  months;  if  lieneflt  ensue**,  the  reme<ly 
phould  l)e  resumed  after  an  intorniissiou  *»f  three  weeks.  Phos- 
phorus is  best  given  in  the  form  of  Thompson's  aolution  or  Sayrt>8* 
elixir  in  doses  of  gr.  j'^  ter  in  die  increaseil  to  gr.  \.  The  remedy 
should  be  susjiendtnl  for  three  days  at  the  end  of  each  ten  days. 
Silver  is  given  usually  in  the  form  of  the  nitnite  (d<M*e,  gr.  \  to  i). 
'Sot  more  than  one  drachm  should  be  given  without  a  three- 
mouths  intermission.  Soiuc  assert  that  the  hyfKiphosphite  of 
silver  and  sodium,  or  the  albuminate,  are  surer  preparations.  I 
do  not  advise  the  use  of  ergot.  Strychnia  in  small  doses  some- 
tinien  is  useful.  For  the  bladder  troubles,  the  internal  use  of 
borjicic  acid,  buohu,  santalwood,  and  similar  drugs  are  useful. 
MecUJiuical  and  surgical  measures  may  be  of  some  help.     In  very 
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rare  cases  suspension  does  gootl,  hut  it  inay  do  hanu.  Tenotomy 
is  jiistillable  for  thc»  purpfiso  of  straighr^nlnK  w:»iitnirturft  limliM. 
Ill  C'oiiiprossion  myelilis  «un|H'iii*iou  on  an  indinetl  [jlaiiu  and  tho 
pliu^ter  jacket  or  other  8iip|>orl  are  inUicatwi.  Coses  hn%*o  been 
reported  in  whieli  surgicnl  oiwrutlotis  for  the  relief  of  a  supposed 
tuiuor  have  cured  compression  myelitis  from  Pott's  dueiiae.  Sea 
voya^s  are  often  useful  and  art*  preferable  to  mountain  climates. 
Ke»t,  quiet,  fremiti  air,  and  a  very  regular  life  are  the  et«Kential»  in 
all  climates. 


ACtlTK  AXTRniOR  POLIOMYKLITIS  (INFANTILE  8PIXAL  PAIIAL- 
YSIS,  ACUTK  ATUOI'UIC  Pakalvsi.s). 

Anterior  poUomyelitis  is  a  disease  of  the  spinal  cord  charae- 
teri/ed  by  a  motor  paralysis  of  rapiil  onnet,  followed  by  muscular 
waHting,  without  sensory  symptoms.  It  oeeurs  at  all  ages,  but 
vastly  ofteuer  in  infaucy :  henoe  it  is  often  o^led  infantile  spinal 
palsy. 

Etiology.— Th^  average  age  at  the  time  of  attack  is  two  years. 
Most  cf\»efi.  occur  under  ten,  and  four-fifths  of  these  occur  under 
three.  It  may  Iw  congiMitial.  i.r.,  oconr  in  intra-uterine  life 
(Hinkler),  and  it  may  (K-eur  as  late  as  sixty.  Most  adult  cases 
occur  under  the  age  of  ihlrty." 

lUither  mure  of  tlte  infantile  cases  occur  in  boys,  and  most  of 
the  adult  oases  r»eonr  in  males. 

Race  and  climate  afford  no  eiempti<»n  so  far  as  is  known. 

The  great  majority  of  eases  occur  during  the  hot  months  of 
summer  (Sinkler).  Nearly  eighty  per  cent  (78.6)  occur  between 
June  and  September,  Inclusive. 

Heredity  has  an  influence  in  only  one  or  two  per  cent  of  oascw. 

Over-exercise  and  chilling  of  the  body  when  heated  are  occa- 
sional causes.  InftH'fious  fevers  (oftenest  nieasleit)  procetle  the 
attiiek  in  about  seven  per  cent  (Sinkler).  Tlie  disease  has  lx«en 
refxirted  to  have  occurred  as  an  epidemic  fCordier).  l^entition  is 
rarely  an  exciting  cause,  as  used  to  be  supposed.  Injuries  and 
falls  in  a  few  instance**  appear  to  be  the  cau»e  of  the  disease. 
The  Uwi  tliat  the  child  is  just  beginning  to  walk  at  the  period 
when  most  suptieptible  to  poliomyeliti«  must  be  considered  of 
importjuice,  since  the  new  movements  call  for  an  unusual  activity 
of  the  spinal  centres. 

*  AmonflT  fiO  pemoDal  coma.  80  were  In  chlMrra.  Of  tBe  latter  Iherp  wore  M  males, 
1ft  fenuUen.  Ag«« :  Undtr  six  itionthd.  1 :  halt  Ui  one  year,  S:  one  to  twn  ynars.  10; 
two  to  three  jeors,  6;  tiirw-  to  four  year*.  3;  four  lo  six  y«ani,  S;  blx  to  eiKbt  year*, 
8  Final  reiuilt  wwi  |>alay.  chiefly  in  rltflit  leg.  la  14;  eltlelty  In  left  leg,  In  A;  in  tK>lh 
te^s,  &;  in  rijcltt  anii,  -1;  all  Tour  (•xtrt'UiitltM.  l;  llie  rtrnintniU'r  In  TahouK  coiublna- 
Uou>.  DiMMiM^  folloncil  ncarlatlua  in  1,  p«rrtua«b  lu  it,  cbulem  iufauiuin  In  I. 
**  ferer  "  In  nearly  all  cumv. 
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To  sum  up.  a{;t,  setisou,  and  infeHiouv  distaaes  are  the  three 
most  iiniKirtant  etiological  faotors. 

.Si/m/j/o»w.— There  are  riirely  any  premonitory  symptoms.  The 
patient  is-  taken  with  a  shght  fever,  UK>'  to  102  ,,  acL-omiMiiiieU  with 
vomiting,  (liarrha-a,  or  convulsions.  In  a  few  hours  or  a  day 
]MiralyMs  develops:  sometimes  the  paralysis  is  as  much  its  u  week 
In  developing  (" subacute  form").  The  fever  lasts  froui  rme  to 
three  or  four  days.  The  pai-alysis  readies  rapidly  its  height, 
then  remains  stationary  for  a  time;  then  improvement  sets  iu, 
%hich  re^iches  a  certain  point  and  then  stops. 

We  have  consequently : 

1.  A  stage  of  invasion — a  few  hours  or  a  week. 

2.  A  stationary  peritKl — one  to  six  weeks,  usually  two  weeks. 

3.  A  stage  of  impn>vement — six  months  to  a  year. 
A.  A  chronic  stage. 

1.  The  stjige  uf  invasion  may  be  so  sudden  as  to  suggest  hem- 
orrhage. Sometimes  the  child,  after  a  restless,  feverish  night, 
wakes  in  the  morning  jiuraly/ed.  L'sually  the  initiiitnry  symp- 
toms last  less  than  a  day.  With  or  before  the  [»ara)ysis  there  is 
a  fever  of  H)0  to  IO*J  F..  vomiting,  delirium,  and,  uiurli  less  often, 
conNnilsiuns,  which  are  not  severe.  After  the  general  disturbjince 
sabsides  there  inay  be  some  pain  in  the  back  and  Limbs  for  a  few 
days,  and  in  rare  cases  the  bladder  is  involved  so  that  there  is 
retention  of  urine.  But  the  dominant  symptom  is  motor  paral- 
ysis. 

Tlie  paralysis  is  oftenest  paraplegia,  next  one  leg,  next  the 
arms  and  legs,  and  after  this  various  combinations,'  The  eye 
mtiscles,  laryngeal  and  respiratory  muscles,  always  pHcajK>  in  in- 
fants. In  older  persons  the  facial  nerve  may  be  involved.  In 
certain  peculiar  cfises  the  cranial  nerve  nuclei  are  attacked,  in 
association  with  the  anterior  liornf*.  When  the  eye  muscle  nuclei 
are  involved  it  is  called  "  ]K)lio-tMicephaIitis  8ui»erior;''  when 
cranial  nerve  nuclei  lower  down  are  involved  it  is  called  "  polio- 
encephalitis inferior." 

2.  The  paralysis  reaches  its  height  in  from  one  to  four  days. 
It  remains  at  its  lieight  for  from  one  to  six  weeks,  and  tlien 

Improvement  gradually  sets  in.  In  two  or  three  weekh  a  wast- 
ing of  the  paralyzed  lind)  may  be  noticed.  It  is  flabby,  its  tem- 
peniture  lowered,  and  the  reflexes  are  gone.  Slight  tenderness 
may  l>e  present,  bnt  there  is  no  ana'sthesia. 

3.  The  stage  of  regression  lasts  for  from  one  to  six  months. 
There  is  gradual  improvement  of  the  paralysis,  beginning  in  the 
limbs  least  affected.  Tills  continues  until  the  paralysis  has  left 
all  but  one  or  twr>  limbs.  As  a  rule,  it  is  the  legs  alone  that  are 
finally  left  j)aralyzed.  In  a  quarter  of  the  cases  both  legs,  and  in 
half  of  the  cases  one  leg,  ofteuer  the  right,  remain  affected.    The 
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inuBcles  vraste  and  show  reACtion  of  deireneration,  viz.,  loM 
faradic  imtnMlity,  retention  but  lesseniniif  of  Kulvaiiic  irritability, 
KUig^j»«h  contractions,  and  80uietiiue«  polfu*  ehnnge^t.  In  the  leg 
tlie  Hiiterior  tibial  @:roup  uf  luuitcleH  is  oft«ne»t  affected,  in  the 
arm  the  deltoid  and  uhoulder  group.  The  atrophy,  havlnK  reached 
a  certain  tirade,  fiaally  ceoseis  and  then  a  flight  improvement 
may  set  in.  After  the  end  of  a  year  not  much  further  npoutane- 
ous  iuiproveiiient  can  be  expected. 

4.  The  tenii>erature  of  flie  affected  limb  is  lowered  several  de- 
grees, the  skin  has  a  reddish-purplish,  mottled  Kiok.  The  bono* 
ait  well  as  iriuscle»<  of  the  nlTected  UiuIm  do  not  >;row  as  fast  oji 
those  of  tlie  healthy  limb.  Hence  in  time  the  foot  becomes 
smaller  and  the  lei?  shorter.     Owing  to  the  contraction  of  unop- ' 
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poMed  muscles  deformities  occur.  The  most  frequent  are  talipes 
cquinuH,  tJilipes  vuIjl^uk  and  varuK.  Deformities  of  the  knees, 
contraction  of  the  plantar  fascia,  lateral  curvature  of  the  spinA, 
also  take  pla(*c.  The  general  healtli  of  the  patient  is  uHually  good^ 
Paiholoyy.^The  disease  is  an  acute  exudative  iutlauimation 
with  destruction  of  tissue,  but  without  suppuration.  It  aff'ecta 
chiefly  the  anterior  cornua«  especially  of  the  lumbar  and  cervical 
enlargements  (Figs.  TM.  l>5).  It  is  not,  as  a  rule,  diffu.***',  but  often 
the  brunt  of  the  tnjuble  is  felt  only  by  certain  cell  groups.  These  ^ 
are  destroyed,  and  after  a  time  connective  tissue  takes  their  place.  ^ 
In  rare  cases  the  larger  part  of  the  central  gray  and  some  of  th© 
whit©  matter  are  involved.  Later  a  certain  amount  of  sclerosis 
occurs  in  the  lateral  columns.  The  anterior  rortts  and  motor 
nerves  atrophy.  The  muscle  tissue  also  wastes,  *uid  its  place  is 
supplied  by  comiective  tissue. 
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Diagihosia. — The  disease  must  l>e  disting'uishiH]  from  multiple 
Deurifcia,  spinal  hemorrliage,  cerebral  paL»*iej*,  birth  pa.li*it?s,  oinl 
progreflBJvu  muscular  utrophy.  Tlie  diai^iiosiij  can  be  easily  maile 
in  aJnioet  all  cases  by  remembering  these  facts: 

1.  The  age  of  the  {uitient. 

3.  The  abrupt  ou»et  and  rapid  development  of  extreme  paral- 
ysis. 

3.  The  tendency  to  improve. 

4.  The  absence  of  anu'sthesfa,  bludder  ur  rectal  symptoms, 
i%idity.  and  pain. 

5.  The  electrical  reactions. 

6.  The  arrest  of  growth  of  the  limb.  Multiple  neuritis  and 
proffressive  muscular  atrophy  rarely  occur  in  children.  Myelitis 
and  hemorrhage  are  usually  acct>uipanied  by  »ensor>*  disorders, 
bed-sores,  and  bladder  troubles:  cerebral  palsies  arc  usually  uni- 
lateral and  occompauied  with  symptoius  of  stiffnetis  and  exagger- 
ation of  retlexes. 

Pruy^noxi^, — The  [Kitient  rarely  dies,  either  from  the  disease 
or  its  secpielie.  He  always  improves,  hut  he  hardly  ever  gets  en- 
tirely well.  The  ease?*  in  which  recovery  is  complete  are  those  of 
aimple  exudative  inflaninmtion.  without  any  necrosis  (see  Acute 
Curable  Atrophic  l'araly8i^).  Much  can  be  done  by  careful  tti»d 
persistent  treatment  and  by  the  help  c»fortliif[»(hdic  surgery,  even 
in  old  caises. 

The  usual  course  is  for  the  pjitient  to  get  back  the  use  of  all 
but  one  leg.  He  grows  to  adult  life  with  this  short  and  weakened 
member. 

Treatment. — In  the  acute  stage  the  child  should  be  put  to  bed 
and  kept  there.  Iodine  or  mustard  plasters  or  leeches  must  be 
applied  to  the  spine.  Internally,  a  ^niart  laxative  and  a  diuretic 
must  be  given  (calomel,  gr.  iij. ;  tartrat.  [wtiis.,  gr.  xx.).  Then 
tincture  of  ucoatte  is  to  lie  administered  in  doses  of  one  drop 
ever)'  half-hour  as  indicated  by  the  fever.  To  this  may  be  added 
sweet  spirits  of  nitre.  Rest  is  the  most  essential  thing.  The 
limbs  should  bo  kept  quiet  and  warm.  At  the  end  of  two  weeks 
electrical  applications  may  be  very  cautiously  made  to  the  limlw 
three  times  a  week,  if  there  is  no  tenderness  or  fever.  After  four 
weeks  electrical  treatment  should  be  given  daily  for  a  month, 
each  limb  l>eing  treateil  for  only  two  or  three  minutes.     After  a 

■  rest  of  a  fortnight  another  four-weeks  treatment  may  be  given. 
Treatment  .should  he  thus  applied  intermittently  till  the  end  of 
m  year.  After  this  it  cau  be  continued  or  stripped  according 
to  the  condition  of  the  patient.  In  old  case.*)  daily  treatment  for 
one  or  two  years  will  sometimes  produce  valuable  results  (G,  M. 
Hammond).  That  form  of  electricity  which  causes  muscular 
Ittoutractiuns  most  easily  should  be  employed,  and  this  is  usually 
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the  galvanir  current.  Massnge  is  n  most  iiiiiM)rtant  adjuvant  to 
olectrieity.  It  is  b<»«t  (jiven  daily  for  not  over  tfu  uiiuutejn  to  a 
ftingle  limb.  It  ifl  Intperativn  ntao  ttmt  tho  physician  overeoiue 
any  contnu>ture»  whiL^h  develop  l)y  uplints,  rublxT  uiu^cl&n,  and, 
if  iieooNsary,  tenotouiy.  Warmth  i.s  very  uwful.  The  leg  should 
lie  batida^a^l  in  cotton  at  night,  and,  if  iiL*ct;.sbJiry,  hot-water  bot- 
tle* phicfd  lM?Kidt*  it.  Many  parents  cannot  afford  prolonged 
electrical  and  nuissat^  treatment.  In  such  ca-^ies  they  sliould  be 
t'Uld  to  rub  the  limh  twice  daily  with  a  stimulating  liniment  and 
wrap  it  in  cuttoti  nr  hot  flanneln  at  night. 

Th».'  chlUl  Mhould  I>e  taught  to  walk  and  exercise  the  Ibub 
OH  much  an  possible.  Tricycles  and  gymnustic  apparatus  uiay 
often  be  brfniLrht  into  use  here. 

Medicines  are  of  little  value  in  the  chronic  utatje.  PhoHphorua, 
fltrycliniu,  iron,  arsenic^  ctMl-liveroil,  phynostit^tna,  have  been  rec- 
ommended ant]  nre  Bometimes  preiicril)ed  for  the  iuproveiuent 
of  the  (general  health  ami  imititii  tan^a. 

Chronic  A.ntkiiiok  rttLioMVKLiTW.— This  form  of  myelitis 
Is  very  rare,  and  most  cjircfnl  examination  mu.Ht  be  made  to  ex- 
clude on  the  one  hand  iinilti[ile  neurrtiN,  and  tin  the  other  {iro- 
gressive  mn«4cular  atrophy.  A  subacute  poliotuyelitis  has  been 
dennribt^l,  but  it  really  belongs  to  the  acute  forniH. 

y?//n/*j;yr/,— Adults  are  chieMy  affecttHl,  and  men  more  often 
timn  women.  Kxi>ONurt\  lejul-poiKonlng,  and  Bvphilis  nreamonff 
the  principal  ratiHcs. 

A*//mp^^m,v.— The  disenso  afTecta  one  or  more  of  the  cxtrouii- 
tieit.  often  all  four  of  them.  There  is  a  gradual  paralysis,  nip- 
idly  followed  by  atrophy,  with  degtmeratlve  electrical  reactions. 
There  is  but  little  pain  orother  sensory  disturlianoe.  Tbesphinc- 
ters  are  not  affected. 

The  diseiise  takes  one  of  two  courses: 

1,  After  reaching  its  hei^rht,  imprrivement  gradually  sets  In  and 
recovery  may  Iwcome  nearly  eoiiiplete. 

2.  The  diHea.He  wteudiiy  pnigresst's  until  thp  patient  present* 
the  picture  of  a  ca-ne  of  pn»gres«ivc  muwMilar  atropliy.  In  a  few 
months  or  at  the  most  one  or  two  years  denth  etinites.  Ooeaslon- 
ully,  however,  after  rcm'hing  a  very  advanced  stage,  the  pro(?€«8 
stops  {Pig.  Ofi)  and  a  slight  improvement  may  set  in.  These  pro- 
gresiitvc  caaes  of  chrtmic  poliomyelitis  appear  to  stand  half-way  be- 
tween onlimiry  chronic  polionuelitis  and  progi*easive  niusculivr 
atrophy  (see  Chronic  Atrophic  Paralysis  of  Erb). 

i>»V/.7/ioWA.  — The  diseiise  is  *listingui8he<l  from  multiple  neuri- 
tis by  the  absence  of  [»ain,  tendernew*,  and  amrsthesia:  froni  pro- 
gressive muscular  atrophy  by  the  rapid  onset,  the  fK»currence  of 
paralysis  first  and  wasting  afterward,  the  early  degenerative  re- 
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tlons,  and  the  absence  of  fibrillary  contractions.  A  history  ol 
lt<ad-iK>isoninK  may  hIso  help  in  the  dia^^no^ii*. 

The  treutrnctil  i»  iiwiinly  ^ytiiptoinutic  ami  must  be  carrietl  nut 
on  the  line*  indicated  under  the  heati  of  Acut9  Anterior  PoUo- 


Fia.  IW.— Cabb  op  Chromic  AKTCKion  PouomreunH  nt  an  XxtCht,  showing  Ibe 
L  wosUkI  hand  and  drop  foot. 

'  niyelltis.    lodtde  of  potasfiluui,  mercury,  and  strychnine  nhould  be 
given. 

MixoR  AND  Rare  Forms  of  Poliomtklitis. 

L  AnuU'  ('Hi'tibti-  Atrophia  Partift/sh  (Landouzy  and  Dejcrine). 
^ — The  disease  comes  on  rapidly  with  little  constitutional  disturb- 
106;  it  affects  profoundly  nearly  all  the  muscletf  of  the  four  ex- 
15 
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treiuitiea,  but  does  not  pick  out  groups.  The  cranial  nerves  are 
not  involved;  wostin^i:  and  dL>{^n(*rHtive  reiictiouH  an*  ]>n>»^ni. 
There  is  nnwensory  disturlmiioe  or  involvement  of  tiie  sphinciers. 
It  fj*  n  simple  lu-ute  e.\ndutive  inllammation,  prolxibly  of  toiic 
oriuriii,  and  ttliould  b«  ciu^sed  with  the  other  cabeus  of  anterior 
|M)]ioniyplitiH. 

1 1.  *  'hronir  Atrofthiv  Pnrahjsh  nf  Erh.—ThU  is  a  disouso  hav- 
inj^^  a  typ**  half  way  Iw-twrtMi  chronic  anterior  (xilioniyehtih  mid 
pr<>>rrt*f<sivo  muscular  atrophy.  The  name  luul  best  be  griven  to 
that  form  of  itiHeaso  which,  htartin^  like  poliomyelitit*,  endit  as  a 
pnjtcrcKsive  muftoular  atrophy. 

HI.  *Subivutr  Spinal  Pfiratifxis  of  Ducfienne.—The  diwaset* 
dew^rilu'd  under  this  head  are  chielly  cases  of  multiple  neurlti.s. 
In  n  very  few  there  arc  b<ith  nenritit*  and  myelitis;  in  otliem  the 
condition  is  one  nf  minute  fo^ial  spinal  liemorrha^ces  with  second 
ary  myelitis.  Thenar  is  probably  no  such  thing  as  a  "subacute 
myelitis." 


Skxilk  Paraplkgia. 


A 


This  is  a  form  of  |mnvplc>tin  oceurrlng  in  persons  over  the  ajre 
o(  Itfty  or  sixty.  It  be^fins  witli  fcilnple  weakness  of  the  lep*.  fol- 
lowed by  WMMin(f  ami  protjrc.ssivc  tievehtpment  of  a  immplcKia. 
Tlie  sphincters  ht-i-ome  eventually  involvwi.  The  dise/Lse  aff^vt? 
the  lower  extremities  tirsl.  hut  ^jradunlly  extends,  and  tinally 
invidves  the  arms.  The  jjeneral  characters  are  those  of  u  pro- 
ffressive  muscular  atrophy;  hut  the  disea.se  is  distin^uishefl  from 
this  by  the  fact  that  the  sphincters  lK*conie  rather  early  involved, 
and  that  the  paralysis  and  wasting  j;o  on  tojjether  without  any 
fibrillary  contractions.  The  medulla  and  the  facial  and  ocuhir 
muscles  do  not  become  involved.  Clinically  the  disease  cannot  t>e 
distin»<"ished  from  a  chronic  anterior  poliomyelitis  which  tnkes 
upon  itself  a  projfressive  type.  On  jxist  mortem,  liowever,  it  is 
found  that  there  is  a  softening:  of  the  ^ay  matter  in  the  anterior 
horns  of  the  spinal  curd,  more  marked  In  the  lumbar  swelling. 
Tin's  softeniij-:  is  apparently  due  to  tlie  thickening  and  oblit- 
eration of  the  hhsnl  vessels  from  senile  chan^fes  in  theUL  Dr. 
(lowers  dciscrihes  a  disease  which  he  calls  Renile  paraplegia  in 
which  tliere  '«  simple  weakness  of  the  le^s  and  slowness  of  move- 
ment, without  any  atrophy.  w»nsory  rlisturhance.  or  alteration  in 
the  rellexes.  Ileconsiders  it  tolx^a  formof  [jaralysisaKltans.  The 
diKCHse  which  I  have  descrih<'d,  however,  repres<^nts  more  truly  a 
simple  senile  parapleifia.  Very  little  can  be  done  f<tr  thlstroublt* 
therapeutically.  The  n.se  of  nitro-irlycerin.  io)hde  of  |x>tassium. 
sparteine.  di(;italis,  tuid  general  touic  and  liygienic  uioasun>H 
are  indicatetl. 
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At  TTK  ASCKXDIXC*  PARALTSIS  (LAXDRY'S  PARALYSIS). 

Acuto  iw^iidiii^j  pnrnl>>i«  is  a  disease  t*lmnietiTiz«d  by  a  rai>- 
idly  tlevelopintr  paralysis  which  hctrius  in  the  legs  iuid  then  hi- 
volvos  in  turn  the  trunk,  arnii!',  re^pinitory  and  thrcNit  uiuMrles, 
usually  ending  in  death.  There  is  liTTle  disturboiico  of  8ensatiun, 
uo  atrophy  or  changes  in  electrical  irritability.  <ind  no  involve- 
ment of  the  Hpliinctei'M. 

ii7i*o/oj/i/.— The  disease  isarare  one.  Jt  occurs  chie0y  between 
the  ag**8  *>f  twenty  and  forty;  men  are  alTerted  oftener  than 
women.  Bxpo8ure  lb  an  exciting  catme.  and  it  oocurH  tKimetimes 
after  aciito  infectious  fevern  and  syphilis.  The  form  of  rabies 
known  ti»  "  jKindytic"  causeN  a  dihease  which  i^  apparently  iilen- 
lical  with  Lnndrj-'s  ]>arjiIy8iH.  . 

Sj/m/^/'if/itf.— There  may  *^*'  f*liKht  premonitory  symptouib  foru 

few  daytt.  consisting  of  numlmeMs  in  the  extremities,  pain  in  fhe 

^Hback  or  limbs,  and  maiaitie.     The  Urttl  defliute  »ign  of  the  disease 

^Kls  weakness  in  the  le^s,  which  t-Jipidly  increases  until  in  a  day  or 

^Ht^vo  the  patient  cannot  walk.     The  paralysis  hoon  involveti  tbe 

^Kanns  Bud  then  the  iniiHcles  of  respiration*,   the  medulla  iH  last 

^HafTeetod.  and  then  re»tpirurion  becomes  diflicult,  swallowing  and 

^^articidation  may  be  im|H>»!<ibIe.     In   rare  ca>es  there  are  facial 

and  eye  fudsies.     Durin^r  the  course  of  the  paralysis  there  is  little 

pain  or  sensory  disturbance,  but  some  de;free  of  anesthesia  niay 

occur.     Thedei»p  reflexes  are  abolished.     There  are  no  vasiimotor 

nd  no  secretory  disturbances,  no  noticeable  atrophy,  and  no  de- 

nerativc  reactions  in  the  alTected  muscles.     The  bladder  and 

ctuni  are  involved  only  in  rare  cases.    There  may  l)e  slight 

initial  fever,  but  none  <nxMirs  nfter  the  disease  has  well  set  in. 

The  mind  remains  clear. 

I  The  disea.se,  as  a  rule,  ends  fatally,  and  it  ustially  runs  its 

course  in  less  than  a  week.     Detith  baa*  occurre<l  In  fnrty-eight 

honm.    On  the  other  hand,  death  baj«  iH'en  itostjKineij  three  or 

four  weeks. 

Varintionn. — The  disease  has  lieen   known  to  l^ef^n  in  the 

medulla  or  cervical  region  and  descend. 

^^      Pathuioqiifii  Anatomi/.—\  numl>er  of  different  diseases  have 

^■been  described  under  the  head  f>f  Landry's  paralysis,  and  corre- 

^^8f»ondinjrly  n  nrimher  of  different  anatomical  changes  liave  been 

found.    Multiple  neuritis,  acute  diffuse  myelitis  and  poliomyelitis 

existe<l  in  some  cases.     !n  others  there  wa-*  a  dropsical  exudation 

in  the  et»ntral  canal  of  the  spinal  cord,  or  i   hyaline  <'liantrp  in 

the  central  arteries.     In  uio«t  instances  no  anatomical  change  is 

1^^  present. 

^H      it  is  i>robable  that  in  true  Landry's  paralysis  tliere  is  no  lesion 
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untp.Kfl  tho  (lUeoKC  Is  Kevore  ami  prolongwl.  The  paralysis  in  due 
to  a  jH^iAou  of  iiil(?ro)>ic  origin.  In  Nome  ciiseM  certainly  thin  ijoiaun 
is  Chdt  or  rubies;  hut  it  in  not  imiMJSsible  that  other  infectlorut 
may  pick  out  and  autt[x*ti(l  the  functions  of  the  anterior  cornual 
cellH,  nr,  fut  Gowers  suggest?*,  the  "end-hrushes"  of  the  motor 
tract  which  connect  with  theise  celU.  This  would  explain  the 
symptoms. 

Sumetiuies  the  iH>i»ton  may  be  so  great  in  aiuouiit  and  »o  irri- 
tating ns  to  set  up  a  uiyelltis  or  perhapH  a  !ieuritiH.  Ca.ses  illns- 
t  rating  theuti  facts  have  bLM3n  reiK>rted  (Eichberg,  Rosenheim, 
Putnam).  But  In  mcwt  rases  the  patient  die*  l>efore  the  toxin 
can  produce  any  indamniatory  reaction. 

T/tf  jiroffnotciit  \h  very  gra\*e,  but  not  absolutely  had.  If  there 
is  reason  to  suspect  the  case  of  being  one  of  paralytic  rabies  no 
hope  can  T>e  offered. 

l>iitff Host's. —Thin  must  be  made  from  acut«  poliomyelitis,  aout« 
myelitis,  jioute  multiple  neuritis. 

Its  acute  ascend injr  course,  absence  of  fever,  of  anawthesia, 
atropliy,  decubitus*  sphincter  tn^ubles,  and  esiK»cially  the  absence 
of  degenerative  electrical  n**ictlonH  ar*>  suflflpient  to  enable  one  to 
make  tl)u  dintaiosis. 

Treat mfnf.—Thi»  consists  of  warm  baths  or  pocks,  counter- 
irritation  to  the  siiine,  laxiitives.  and  rest.  I^arge  doeee  of  ergo- 
tin.  KT.  ij..  every  hnnrliiivcbwMi  successful  inoueca^e.  Salicylate 
or  l>enzoate  of  boda  may  be  tried, 


Thk  d^i^eneratlve  diseases  of  the  spinal  cord  are  soiuetiinea 
called  "systeui  diseases,"  und  some  are  often  siH>keii  of  tis  scle- 
ro8e«.  There  are  no  true  system  diseases,  however,  except  Uwo- 
iJU»tor  ataxia,  progressive  luusoular  atropliy,  and  amyotrophio 
biteral  siMerosis.  These  diseases  attack  eertaiii  columns  or  |)arts 
havin}^  a  definite  physiological  purpose.  Slill.  even  they  are  not 
strictly  confined  to  these  parts,  and  the  term  "system  diseases" 
ie  best  nut  msed  as  a  basis  uf  chissiflcation.  The  term  "  sclerosis,^' 
also,  19  somewhat  misleading.  It  is  not  a  proper  word  to  indicate 
the  patholoKtcal  condition,  but  it  has  become  generally  adopted, 
Sclerosis  is  the  fihroid  (and  neuroglia)  induration  which  results 
fn)m  defeneration,  destruction,  or  inilammation.  We  speak 
of  degeneratifie  sclerosis,  of  an  iitflainmatrtrtf  iumX  df  a  neuroglia 
sclerosis,  or  of  a  sclerosis  of  mixed  origin,  according  to  the  nature 
ofthepriraarydisease.  The  words*' degeneration  "and  "sclerosis^ 
are  often  used  to  indicate  the  same  thing,  one  being  the  patho- 
logical name,  the  other  the  anatomical.  1  shall  use  the  term 
"sclerosis"  here  in  presenting  a  classification  of  the  degenera- 
tions and  scleroses  of  the  spinal  cord. 

Posterior  spinal  sclerosis  (lo- 
comotor ataxia). 

CoHibine<l  sclerosis. 

I  Multiple  sclerosis. 
Progressive    muscular     atro- 
phy. 
t  Ascending  and  descending  de- 
)     generatiftns. 
/  Chronic  myelitis   and  sclero- 


Spinal  scleroses. 


Primary. 


Secondary. 


Tnfiamrnatory 
and  mixed. 


sis  following  destruction  of 
cord. 
1  have  already  described  the  scleroses  following  necrosis  and 
jaffaruwHtioD ,    tbtt  secondary  degeneratvons  tvnd  mXctosmk.  cw\i- 


230 


DISEASES  OF  THK  NERVOUS  SYSTEM. 


uected  with  these  i>rt)cvw<etf  art*  deei<*ribed  elsewhere.  Multiple 
8L'leru8fs  is  a  cerebro-^[>iiiat  tli»ea8e  and  will  be  diftcu8HL*d  jti  u 
\atvr  oliupier.  We  have  therefore  now  to  considcfr  the  prim- 
ary Hclerrwe». 

TXw  primiifii  dtijthtnititfv  Kdfrmfi:  ore  due  to  defiCinieratioiiK 
which  begin  In  the  nerve  tJtisue  and  end  lu  Us  atrophy,  with  sub- 
fltitution  of  connective  ti>«no.  A»  to  their  nature  so  far  nn  the 
Hilrrosoope  s1i(»\vk  uh.  it  is  a  ^^radual  decjiy  ami  <leath  of  the  ner\'e 
fliire  and  tvll.  In  j*onie  fiV>roid  pro»!«wi*e8,  like  locomotor  Htaala. 
this  decay  is  occoiuiianied  with  the  developiuent  uf  irritutiiig 
products,  leucomaines  or  toxallmuiiuh.  which  luay  pru4luce  no 
active  a  {*hai]^e  in  the  conne<'ti\*e  tissue  as  to  lead  to  something 
resembling  a  weoondary  or  reactive  inHammution.  This  '\»  never 
of  hi^b  (jfrade,  however,  and  in  some  forms  of  tabes  is  very  slight. 

In  prt»gre«sive  niusctilar  atrophy  the  dec/iy  lUid  death  produce 
few  irritating  products,  though  enough,  perhaps,  to  account  for 
the  flbrtUary  twitching  and  occasional  hyjiertoulc  condition  of 
the  muscles. 

The  ultimate  cause  of  these  tlegenerative  pi^iceiwes  is  not 
known.  The  prujfressive  character  of  the  diseases  like  loco- 
motor ataxia  and  pnijcr»»ssive  muscular  atrophy  would  lead  one 
to  think  that  there  is  a  i>oiHon  at  work  and  constjuitly  m'tin^'  on 
the  tliseased  tissue. 

So  far,  all  baoterjological  examinations  have  failed  to  discoveT 
any  microl)e.  but  the  fact  that  many  degenerative  processes  fol- 
low infectioun  fevers  or  syphilis  lias  led  to  the  suggestion  that 
pathogenic  germs  have  xmured  into  the  system  a  ix>ison,  or  have 
so  modified  the  cellular  nutrition  that  there  is  a  {X>i80u  coustautly 
thrown  out  whieh  irriTates  and  destroys  certain  areas  of  nerve 
tissue. 

All  the  primary  degenerations  or  scleroses  have  a  oertoin  de- 
gree of  kinfihip.  Their  causes  are  in  many  respects  the  same,  the 
course  of  all  is  uniformly  progressive,  and  one  not  very  infre- 
quently complicates  another.  The  sharpest  distinctions  are 
found  between  those  atTectinj;:  the  gray  nmtter  and  those  affect- 
ing the  white.  Dei^nerative  pnwesses  implicating  the  former  tis- 
sue are  nnich  rarer  and  their  course  is  more  rapid  and  fatal.  It  is 
the  anterior  and  central  part,s  of  the  gray  matter  which  are  al- 
most exclusively  aITecte<l:  conseijuently  we  have  clinically  only 
progressive  mnscidar  atrophy  and  its  allied  forms,  bulbar  pa- 
ralysis, ophthalmoplegia  extenui,  and  amyotrophic  lateral  Bcle- 
rosis. 

The  degenerations  of  the  white  matter  nr<»  more  common, 
slower  in  course,  difTerent  m  etiology,  and  much  more  varied  iu 
symptomatology.  As  a  rule,  the  gray  matter  is  not  much  in- 
volved except  secondarily  aud  late. 


4 


DEGENERATIVE   DISEASES  OF  THE  SPINAL  CORD.       231 


LOCOMOTOR  ATAXIA  (Posterior  Spixal  acLKROsis; 
Tabks  Dorsalis). 

D^nition. — Locomotor  ataxia  ii«a  chronic  progressive  dit^ease 

|«)f  the  spinal  cord  and  peripheral  nerves,  charwterixe*!  clinically 

by  inco-orUination,  jjtunf;,aii:f!!itfae!iiin,and  various  visceral, troi»hic, 

^aud  other 8>Tnptoin8,  imd  anatomically  by  ade^fenerntive  sclcnwis 

lietty  juarke*1  in  the  |>*>8terior  columns  of  the  cord  mid  |K>8terJor 

and  to  a  les-s  extent  in  the  i>eripherftl  nerves. 
Jphrrnx. — Besides  the  common   and    typical  form,  there   are 
anomalous  and  complicated  types. 

II.  Common  form. 
^^P*"'        1  8.  Paralytic. 
4.  With  initial  optic  atrophy. 
.    Witli  nnisr-nlnr  atropliy. 
Complicated  )  Witii  othor  sclerose**, 
forms.         (   ^yi^jj  general  paralysis. 
Ethlogu.~*V\\*i  disease  occurs  ofteiieat  in  middle  life,  between 
thirty  and  forty,  next  between  forty  and  flftj*.     It  may  occur  as 

»'  early  as  the  tenth  and  a»  late  as  the  sixtieth  year.  In  the  very 
.^arly  caues  it  is  uMiully  due  to  hereditary  syphilis.  It  is  much 
moreoomiiion  in  males.  Hereditary  influenee  is  very  unimportant 
and  is  only  indireot.  /.<.,  the  parents  may  be  neurotic.  Diathetic 
intluenoe  in  slight.  Exposures  to  wei  and  cold,  romlitnetl  with 
I       muscular  exertions,  are  effective  causes.    Soldiers,  travt^IJers,  and 

Pdri\'ers  are  rather  more  susceptible.  Excessive  railroad  trnvelhujr, 
excessive  dancing  with  expt»8ure.  favor  the  development  of  the 
diseam?.     Excea^iive  sexual  intercourse,  combined  with  irre^idar 

»livin(f,  is  a  pre<iisposintjr  cause.  Syphilis  is  a  verj'  important 
factor.  A  history  of  the  disea-se  is  obtained  in  from  one-half  to 
two-thirds  of  the  cases.  In  my  wises  about  forty  per  cent  had 
liad  syphihs.  The  patient  usually  has  contracted  the  venereid 
disease  ten  to  fifteen  years  Wfore,  and  has  rarely  ha»!  noticeable 
sei'ondarj'  symptoms.*  8yphiiis  is  not  a  direct  factor,  hut  pre- 
pares the  system  for  the  depenenitive  process.  Hyydiilis  followed 
later  by  excesses — nu-ntal  or  physical— and  by  exposures  espe- 

*  Anionsr  98  perwKuU  caaefl  there  were  B&  nuilea,  7  fmiales.  Ages  when  dUwAie 
befpui:  Twuntyone  lo  ifalrtj-,  13;  thirty-one  to  forty,  .18;  foriy-oop  \o  ftlty.:A»; 
flfry-uoeti>«xty,cf ;  Hixty-ttnijCoat^veuty, '.f.  Syplulis  iIlH.^:dollbt^ul.  5;  tlfnit*tl.4J;  un- 
known. U.  Americans  of  1\\tv^  generatiotui  or  more.  Vi :  Kn^lish.  0  ;  Sooioh.  J.  The 
rent  About  equally  (llTl'kHl  between  IriMh  anil  triiUi  Amcrioaat.  Gonani)  and  Oemiao 
Americans.  Anmnf?  AtneH«-anii  the  ilwoHe  apparvnily  bejfins  PBrlftr,  an>l  iwraJytic 
rnmis  are  more  common.  The  duraUnn  irhrn  seen  ha<l  areraceil  fiv«  omlx  yrars, 
rani^iue  from  ooe-half  year  to  tnenly  flre  ypars-  The  time  between  inrectloD  and 
the  beginning  ot  tlie  disease  ranged  from  one  and  a  half  to  tweuty-four  years,  aver 
o^liif  thirteen  ytMuv. 
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cfally  t«nd(i  to  produce  locomotor  ataxia.     Lark  of  proper  iodU 
treatment  also  favors  it. 

Among   otlier   ciiuses   ar©  profoundly  depressing  emotioi 
acut«>  infertive  di&tNisvH  Hketyphu.s,  pnell^lollU^ILndrhe^matl6^ 
dinictilt  InborM  with  severe  heinorrhrtK^,  prolonged  lactation, 
jtirii^H  wtth  shock,  and  exce«Hive  t<iiioking. 

Locotuotor  attixin  in  a  somewhat  atypical  form  nmy  result 
secondarily  from  Ki^mmatouH  liidaiiimution  of  the  8pinal  men- 
iiigew,  from  a  tumor,  and  possibly  fmiu  an  u.s(*ending  neuritis. 

Sj/mptoms.—ThQ  disease  is  generally  divided  into  three  HtuKCtt^^^ 
tho  initiul  or  pni'utaxic,  the  ataxic,  and  the  paralytic.  ^H 

1.  Tht*  initial  stage.  The  fmtient  first  notices  a  slight  unce^^" 
tainty  in  walking,  especially  at  night;  he  ha«  numb  feelingg  iu 
his  feet,  jnul  at  time.s  darting  pains  In  the  legs  or  rectum.  His 
sexual  fuiuTiou  htn'oiiifs  wt»ak.  his  control  ovlt  the  bladder 
slightly  iin[Kiirfd.  IIh  has  temporary  attm^ks  of  vertigo  aiitl  of 
double  viMon.  A  ruiLtiimoustiense  of  profound  wearinet«*oppreiM»e8 
him,  even  though  he  Iiiw  made  no  exertion.  The  knee  jerk  in 
loMt.     Such  Kymptiiins  may  last  a  few  months  or  several  years. 

2.  The  ataxic  Htage.  The  gait  now  becomes  so  unstendy  that 
others  notice  it :  the  luitient  has  to  use  a  cane,  ami  whi^n  walking 
wateh  his  feet  and  the  ground.  If  he  stands  with  his  eyes  closed, 
he  totters  and  may  fall.  HiH  feet  feel  us  though  there  was  a  layer 
of  cloth  or  cotton  between  the  eole;*  and  the  ground.  I'arox- 
ysntH  of  lightning  like  pains  attack  the  legs.  Tests  show  an- 
ftsthesia  present  in  the  tt>es  and  feet  or  iu  patches  on  the  legs. 
A  sense  of  constriction  is  felt  anmnd  the  waist.  The  sexual 
power  is  often  to*it .  the  bladder  in  weak,  and  <rare  hiis  to  be  taken 
to  empty  it.  The  bowels  are  (Minstipated ;  at  times  he  has  attacks 
of  intense  pain  in  the  epigastrium,  with  vomiting  and  perhaps  a 
dlarrhfea  condng  on  without  cau.ne.  The  pU])ilsaro  small  ami  do 
not  react  to  light,  i^ut  do  react  to  accommodation;  \'ision  is  still 
good.  The  incnordination  and  pain  and  ana»sthosia  after  a  time 
begin  to  affect  slightly  the  arm*-.     This  stage  lasts  several  years. 

3.  The  paralytic  ntage.  After  several  years  with  various  re- 
missions and  iuiprovements,  the  patient  loses  the  i>ower  of  walk- 
ing altogether.  His  legs  are  somewhat  wasted,  but  the  muscular 
strength  it*  fairly  good.  The  anaesthesia  and  ataxia  are  very 
great.  The  patient  does  not  feel  the  prick  of  a  pin  or  touch  of 
tlie  hand;  n(tr  with  closed  eyes  does  he  know  where  his  legs  are. 
His  bladder  is  amesthetic  and  paretic.  *<o  that  the  urine  has  to  Ij© 
drawn.  The  pains  are  nmch  les-s.  but  are  sttU  prestmt  at  times. 
The  arms  are  more  involved,  but  never  so  seriously  as  to  make 
them  useless  like  the  legs.  The  intelligence  nMnalna  good,  and 
the  patient  may  continue  bed  ridden  for  years,  dying  Unally  from 
aome  intercurrent  alTection. 
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The  symptoms  must  now  be  analyzed  more  cloeely. 

Jjoromotor  aiiil  static  ataxia  are  preseut  very  early,  but  only 

a  ino<lerate  extent.     Tests  .siu*h  as  makinjj  the  patient   walk 

id  stand  with  the  eyes  closed,  noting  The  [H)sitiuii  of  limbs  and 

le  weight  of  objects,  will  reveal  an  ataxia  due  largely  to  begin- 
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-Dinp  anicsthesia  of  the  joints  and  tendons.  By  the  use  of  the 
ataxigitiph,  one  can  with  care  assure  hiuistdf  timt  the  patient  has 
an  excessive  degree  of  static  ataxia.  In  my  experience,  when  the 
ataxigraph  records  over  three  inches*  oscillation,  the  patient  not 
being  paraplegic  or  under  the  influence  of  any  drug,  it  is  abnor- 
mal. 

The  paUlla-tendfiu  rt\11fT  ar  knoe  jerk  in  alM>lished  ver>' early 
all  typical  cases.    This  constitutes  a  very  important  8yrai>- 
tom,  therefore. 

The  ifiiit  and  station  in  ataxia  are  characteristic.    In  walking, 
the  patient  keeps  lus  eyes  on  the  ground  and  on  his  feet.     The 
latter  he  throws  out  rather  forcibly,  owing  to  overaction  of  the 
tensors  of  the  foot.     In  watching  such  a  patient  walk  bare- 
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f(>uU«(l,  tho  *'.Yt«Miw>r  teiiiloiiK  cfLti  In*  sefn  to  stand  out  witli  onrh 
fnrwjirtl  tiiDVeiuont  i»f  tlir  Ijiiili.  The  foot  in  brought  duwii 
Hlmrply  on  tin*  Iiwl  niui  the  W*^  an*  Npreiul  apurt  u  litilr. 
Tiirntng:  a  t'ortu^r,  turniiif^  urouiut,  and  K^^tiK'  dowii»tair»  ar«* 
flone  liwkwiLrdly.  niid  the  patient  Ik  npt  to  totter  and  fall.  Walk- 
ing on  ft  ehjilki'd  line  is  very  difflonlt;  m>  aUo  'i»  walkuiw:  baok- 
ward.     The  k'ait  improves  after  tlie  [mtieiit  walkH  awhile,  und  he 

will  generally  wiy  that  the  prac- 
tice of  walkiuK  doen  biiu  ^oud. 
Still,  he  Moongetji  tired  <Fi#r.  OS). 

Severe  reetal  ntfirfiff/ia,  n*- 
8O0lated  pt*rha|>»  with  hieinor- 
rhoidH.  in  Hoiiie(inii*t4  an  farly 
tiynjptoui.  IVrsintfnt  neundgia 
und  (unotiunul  diMturbauce  of 
the  bladder  and  re4*tnm  should 
cause  Huspicion  of  ataxia.  Lan- 
cinating or  li^^htTiinK  paiiiHOtx'ur 
and  are  very  eharaeterJHtio.  The 
paiuK  dart  down  the  leik?!*  alon^ 
the  eonrs**  of  the  firintic,  or  they 
suddenly  appear  as  itatohes  of 
pain  on  the  foot  or  le^f  or  thif:h 
Opot  painH*).  The  pain  eonie* 
unexpeetmlly  and  with  sucli  se- 
verity that  th(>  iwtient  involun- 
tarily juMipH  or  JerkH  the  linih. 
He  BiwnkM  of  Uis  "jerking"  and 
"twitchintj  pains."  The  i>aiim 
njay  alTet'l  the  Imiw^Ik  or  be  felt 
a-H  a  .-^(pieeKint;  sensjition  around 
the  w&ist  (girdle  paiiw).  The 
pain?*  of  ataxia  an*  often  the 
iiiOHt  obBtinate  und  diKtn^.sinf; 
Kvuiptom.  They  UHually  cuine 
on  in  grreat  intensity  onoe  or  twice  a  month,  and  last  for  two 
or  three  days.  They  tlien  leavi*  tl»e  patient  for  a  time.  They 
are  oft<»n  worse  in  cold  and  -lamp  weather.  In  some  cahcs 
the  pains  are  almost  continuouM,  cominij:  on.  if  not  every  day. 
at  least,  two  or  three  times  a  week.  Such  cases  are  iLssociated 
with  much  cutaneouH  hy|H?ra>Hthe(!tia,  especially  durini^  tU«  at- 
tacks. This  type  of  case**  Ih  called  "  the  nttvrnlgiv.'^  The  p*i- 
tients  ran'ly  have  as  much  ataxia.  pare(*i»,  or  visceral  troubles 
a«  do  the  typical  fonii«,  and  in  certain  renj^ectH  Kuch  case«  Jir* 
favorable. 

The  pains  of  the  disease  continue  well  into  tlie  second  and  even 
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third  stAgi*.  Mcaikwhtle  Uie  anwathesia  l>ecomeB  iiiueh  more 
marked.  It  AffecU  luoBt  the  feet  and  next  the  le>fs,  rarely 
extending  much  over  the  thighn.  htit  parsing  to  the  tinic^rb  and 
hand£».  The  ana>sthe8ia  i'h  firreateKt  lo  pain,  hut  touch  and  tem- 
perature sensu  are  also  involved.  There  in  ufteu  delayed  conduc- 
tion and  polyjt'sthesia;  ujany  other  curious  i^ervensions  ol  the 
cutaneous  sense  are  noted.     S4>Hie  aua*«the9ia  usually  develops 


I 


over  the  finger  tips  and  hands,  and  sometimes  a  hand  of  anfrs- 
thettia  develops  ahont  the  waist.  The  facial  and  cranial  nerves 
are  not  much  afTected,  but  there  may  he  trigeminal  neuralgia. 

(/ptic  atrophy  occnn  in  from  ten  to  thirty-five  jwr  cent  of 
ease?,  according  to  statietics.  In  my  exiK^rience  the  percentage 
was  about  ten,  the  same  as  that  of  Gowers.  i)ptic  ntrtjphy  usu- 
ally develops  in  the  prieataxic  BtAge.  If  a  {mtient  has  reached 
the  second  Htnye.  wit/ivut  it,  he  will  prubnbly  esrape  it  altogether. 
Case«  with  ocular  i>araly&eH  are  slightly  more  disposed  to  it 
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(lierjrer).  It  attimka  the  left  eye  oftoner  than  the  right.  The 
atrophy  begins  sometimes  with  iiKTeuate<l  seiiaibihty  to  h^ht, 
(Ifwhetf  of  liglit,  tuid  muhcip  volitantes.  With  the  failing  vlMimi, 
disturbance  of  calorHetL»e  often  and  cmitruetion  of  the  viMiuI  Held 
always  cM^cur.  This  contraction  is  irregnlar,  witli  Mwtor-fonned 
defects  i  not  heniiopic  (Fig.  1»9).  The  atropliy  prut;reflse8  slowly 
with  fillght  nMuiwtionn.  It  may  cease  ita  prr^gress,  but  this  is 
rare.  HlindneMt  comes  in  about  tliree  yean*.  tJphtliaJmcMicopi- 
cally  there  may  Iw  twen  slight  evidence  of  congestion  in  the  early 
stage;  later,  pallor  of  the  diw,  which  finally  becomes  grayish. 

Disorders  of  htarhitj  are  frtHjuont  in  tabes,  occurring  in  about 
one-fourth  of  the  caM's»  but  in  Ihu  nmjority  of  instanceti  the 
aural  trouble  in  an  accidental  coniiilJL'ation  due  to  iniddJe^ar 
diveafie.  Primary  atrophy  of  tlie  auditory  nerve  i»  very  rare,  bm 
might  be  exi>ecte<l,  since  thi«  ner\'e  is  structurally  not  like  the 
optic  nerve.  ItH  existence  hjis  been  inferred  on  clinical  grounds. 
Another  form  of  tabetic  deafiiews  is  of  trophic  origin  and  due  to 
a  Bclerotic  condition  of  the  middle  ear  (Treitel).  It  is  caused  by 
involvement  of  the  trophic  or  Viij*omotor  fibres  of  the  fifth  nerA'e. 

The  Kenses  of  ioMtf  and  timrf/  are  rarely  afTeoled. 

The  pi/t  mUfirhs arv  implicated  in  Home  way  in  nearly  ail  casei 
of  tal»es.     The  following  are  the  disoniers 

1.  I^tss  of  the  light-retlex,  and  niyoHis,  2.  Sympathetic-nerve 
l>toHiN.  ;i.  ParalysiHof  brancheh  nt  the  third  nerve.  4.  I'aralysis 
of  the  ^i.\th  nerve. 

ParalyseH  of  the  ocular  mu.scleii  (third  and  sixth)  oorur  rather 
oftener  in  syphilitic  cji&es.  Other  ocular  truubleu  are  not  influ- 
enred  by  a  pre<'e<ling  syphilis.  Omlar  judsies  occur  relatively 
about  ei.|UiUIy  often  at  the  various  ages  at  which  tabes  develojjs. 
They  are  early  symptoms  of  the  dlaeaM^  occurring  a.**  a  nde  in  the 
prwataxie  stage. 

1.  T>Mw  fjf  light-reflex  and  pupillary  rigidity.  The  pupils  are 
muall  and  sometimes  unev€»n,  they  do  not  resjjond  to  light,  but 
they  do  to  accommo*hLli(m.  This  condition  Im  known  as  the 
Anjijll'RoheiifffHi  pupil.  In  early  stages  the  ligbt-reflex  may  be 
simjjly  sluggish.  In  the  late  stages  the  accommodation-refiex 
isaltsolost.  The  Argyll-llobertBon  pupil  is  practically  only  found 
iu  tabi?s  and  in  general  i>aresis.  The  ocular  skin-reflex  Ujtually 
disap]H'ars  early.  The  myrwis  in  tabes  i»  duo  to  paralysis  of  the 
»ympatlu*tic  dilating  fibres.  The  pupils  are  sometimes  irregular 
in  shape. 

2.  Symi»atbetic-nerve  ptosis.  A  slight  droopingof  one  or  both 
lids  is  not  infrequent.  It  begins  early  and  progresses  slightly  up 
to  the  later  stages  of  the  disease.  It  is  due  to  jMirolysis  of  the 
aympathetic-nerve  fibres  of  the  lid. 

8.  4.  Paralysis  of  the  external  eye  muscles.    The  external  rep- 
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tus  is  ofteiu'tfi  afToctetl  of  single  musclcfi.  but  the  various  branches 
of  th«»  thinl  nerve  taken  together  are  oftener  involved  than  the 
Kixth.  Of  the  Ihirtl  nerve's  branches,  the  levattir  palf>ebrH>  and 
interna]  recti  muscles  are  oft^neKt  involved.  There  may  be  mul- 
tiple imUsIps.  These  occur  oftpncrin  Ryphilitic  cases.  PropresKive 
iiphthalmnplegia  may  be  afcwjciated  with  talMw.  Tlie  ocular  nerve 
I>alsiea  may  be  transitory  or  pcrnianetit.  Those  occurring  in  the 
prieataxic  bta^  are  usually  transitory,  takinL,^  a  few  hours,  days, 
or  weeks.  Ciises  have  even  lasted  two  years  and  got  well.  The 
permanent  |mlsies  develop  usually  in  Ihe  later  stages. 

The  arthropnt/ih-ji  of  Innnnutor  (Utixitt.  Degenerative  diseases 
(»f  The  joints,  technic^Uly  known  as  ar- 
thropathies, ami  spontaneous  fractures 
of  bones  fonu  innwrtant  symptoms  uf 
tabes.  They  occur  in  ten  per  cent  (Char- 
cot>  or  five  jier  cent  (author)  of  cases. 

The  artliropathies  are  three  or  four 
times  more  frequent  than  the  fractures. 
The  joints  oft^^nest  af- 
fected are  the  knees,  an- 
kleit,  and  hips;  but  the 
ellx>w,  shoulder,  wrist, 
and  small  joints  may  he 
attacked. 

Spontaneous  fractures 
occur  oftenest  in  the 
shaft  and  neck  of  the  fe- 
mur, next  in  the  legs. 
forearm,  hu  iiierus,  and 
clavicle.  The  i>elvis.  scap- 
ula, vertebrje,  and  under 
jaw  may  be  fractured. 
ArthroiMithies  are  r»rten 
AccompanitKl  with  frac- 
tures, eapeciallj'  of  the 
heads  of  the  bones.  The  two  sides  of  the  body  are  about  equally 
ttlTectecV 

The  arthropathies  are  characterized  by  a  sudden,  apparently 
spontaneous  painless  awellinj^  of  the  joint.  The  symptoms  may 
develop  n\  twenty-four  or  forty-eifht  hours.  In  rarw  c-ases  there 
ia  a  history  of  some  i>recedinjj  rheunmtic  pains  or  of  an  injury. 
After  a  time  there  is  nn  osseous  hyperplasia  of  the  joint,  which 
mes  enlar^^  to  enormous  jiroportions  (Fig.  101).  There  is 
also  a  tendency  to  luxation  of  the  joint.  It  crepitates  on  mov- 
ing. There  is  no  tenderness  on  pressure,  the  hand  finds  evi- 
dence of  synovial  exudation,  roughened  surfaces,  and  perhaps 
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almost  or  entirely  uselfss  uii  account  of  the  loose  and  relaxed  con- 
dition of  thi'  |MirtK  (KiixH.  101,  UWi. 

As  timn  goes  on,  jjonie  abunrption  tnkea  place  and  the  head  of 
the  boue  may  ahitOHt  disappear.  The  arthropathifs  have  been 
dividiMJ  Into  benign  and  malignant,  but  no  tfharp  Hue  con  be 
drawn  or  certain  propnosis  made  in  the  early  staire. 

The  arthroputhii'S  appear  in  The  prodromal  and  early  Bta|(e  of 
the  disease  in  ovt^r  half  thf  cases,  and  are  often  at  flnit  unrecog- 
Dj'zed.     0;je-third  occur  after  U\e  t*iutV\  >jwvt  ol  vVvc  (i\v«a*e. 
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The  spoutAneuus  fractures  axe  usually  brought  on  by  a  slight 
irniiiua,  ^ueli  as  a  fall.  Violent  muscular  movt^iiients  may  pro- 
tluro  theiu.  They  alao  are  luiinloss  as  ii  rah}.  The  fraolures  u.-^u- 
ally  h«al  well,  often  with  abnomiQl  readirieas,  but  (xwusionally 
thtfic  b*  delay.  aiiU  oftea  healing  is  accompanied  withgn^at  throw- 
iii^f  r»nt  «>f  callus. 

Patholt»yically  the  arthropathy  is;  a  rarefying  osteitis.  It  does 
not  differ  anatoiuicuiHy  from  arthritis  deformans,  except  that 
fractures  may  accompany  it.  Clinically  the  chief  difference  lies 
in  the  abruptness,  spontaneity,  and  ]>ainle8anes8  of  tho  process. 
The  disease,  on  the  whole, 
cannot  tjc  consiilered  specifi- 
cally different  from  arthritis 
deformans,  mo«lified  by  the 
&aaJgi*sla  of  the  parts.  It  is 
due  probjildy  lo  a  degenera- 
tive change  in  the  nerves 
supplying  the  joints  and 
bones.  The  process  may  be- 
gin in  the  cartilage.  l>one«  or 
ligaments.  Kventually  all 
tbew  parts  are  involved. 
There  is  ccmgestlon  of  the 
synovial  membranes  with 
hydrarthrosis,  then  atrophy 
and  rarefying  hypertrophy 
of  the  epiphyses,  relaxation 
of  the  ligaments,  formation 
of  osteophytes  and  bony- 
stalactitt^s.  There  may  \>e  a 
rarefying  ("»steitis  of  the  long 
lM>nes.  without  much  joint 
involvement  at  ftret  (Fig.  I()2). 

Various  trojtfiic  ft htrtrbanctfit  of  the  skin  may  apfiear,  gener- 
ally late  in  the  disejisi.'.  The  most  roiumonarehprj>esand  lichen. 
Besides  these.  l>ullft\  transitory  erythema,  urticariii.  eczenui, 
pemphigus,  ec.ibyiiia,  ulcers,  ichthyosis,  and  j)etechi«'  have  been 
described;  but  ttiey  are  rare  and  often  only  accidental  complica- 
tions. A  |>eouliar  round,  perforating  ulcer  sometimes)  develops  on 
thesole  of  the  hwit.  often  as  the  result  of  cutting  a  conu  In  rare 
cases  the  nails  and  teetli  fail  out.  Id  syphilitic  cases  there  Is 
usually  bfddness. 

Pfrtiltitr  "  vrittfx'''  of  various  kinds  occur  in  tabes.  The  most 
coinuiori  are  f/tisfric  rrisfs.  These  consist  of  attacks  of  in- 
tense pain  extending  from  the  grtiin  to  the  epigiistrium  or  encir- 
cling the  waist.  ac<rompanied  with  vomitiug  ti.ud  aum^Uuv^^  d\&x- 


Fio.  103.— ARTiuuwA-niT  of  Eliwv 
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rboBji.  The  attnckn  are  ii8unlly  associated  with  pains  in  the  legs. 
They  last  two  or  throo  ilays,  then  [mish  away. 

Lnryiujtai  vrt'sett  conitiht  of  attacks  of  spa«ni  of  the  aiUluctors 
or  |jrtraly*ii8  of  abductors,  with  noiwy,  croupy  respiration.  The 
attack«  come  on  Huddealy,  the  patient  couKhs  and  struKgles  (or 
hreathf  and  he  may  be  seized  with  vertigo  and  fall  down.  The 
pulse  may  bt?  very  fast.  The  paroxysm  la^^tsfor  a  few  minutes  to 
se^-eral  hours.  The  symptoms  are  very  distressing,  but  not  dan- 
gert>us.  Paroxysms  of  eough  have  been  described  as  "  bronchial 
crises."  There  are  also  cardiac  crht^^  in  winch  there  is  dysp- 
ntua  and  mpid  tieart-beat  and  sense  of  KufTocatiou  rosemblini; 
anf^inn.  The  heart  itself  sonietinieHis  dirteaseil,  but  whether  from 
neurotrophic  disturbance  or  not  is  doubtful.  The  pulse  is  often 
small,  rather  rapid,  and  weak. 

The  laryngeal  and  heiLrt  crises  both  depend  on  a  degenerative 
irritation  of  the  vagua,  and  may  be  more  or  less  united  in  symp- 
toms. 

A  ;iff  iwtf  of  f/reat  wtarinesH  and  heaviness  in  the  limbs,  present 
constantly,  no  matter  how  much  rest  is  taken,  is  a  characteristic 
syiuptom.  and  is  due  to  uu  irritability  of  the  nerves  of  muscular 
sensibility. 

ItlHttf-tiinr  atrophiea  occur  sometimes  in  tubes.  They  are  of 
three  kinds:  1st.  a  true  progressive  muscular  atrophy  due  to  de- 
ifeneration  of  trophic  and  motor  ceils ;  2d,  K>ealiu»d  muscular 
atrophies  due  to  degenerative  atrophy  of  nerves;  3d,  a  general 
wasting, 

Under  the  fli-Ht  head  one  finds  ophthalmoplegia,  bulbar  parnl- 
ysis,  and  spinal  amyotrophy.  Under  the  second,  wasting  of  cer- 
tain grou[is  of  muscles  in  the  legs  or  arms. 

Besides  these,  there  is  a  generalized  atrophy  which  occurs  in 
the  paralytic  stagt^  an<l  is  due  probably  to  a  slight  involvement  of 
the  anteri*tr  horns  in  the  progressive  process  that  aJTects  the  cord, 

Attark.H  uf  lieniiplegia  in  rare  instances  occur  in  taljes.  They 
are  uisuaily  of  temixjrary  character  and  occur  early  in  thcdiseaae. 
They  may  come  on  late  and  are  then  more  likelj'  due  to  acute 
softening. 

Acute  paraplegia  coines  on  occasionally  also,  and  this  some- 
times almost  disapftears. 

The  sejrtinl  power  maybe  at  first  greatly  exaggerated;  but 
this  is  rare,  ami  usually  there  is  progressive  weakness  and  loss  of 
desire.  The  bladder  and  sexual  functions  ore  rarely  entirely  lost 
and  rarely  equally  impaired  in  this  stoffe;  one  may  continue  good 
while  the  other  in  affected  moderately.  Usually  the  sexual  func- 
tion goes  first. 

Some  irerebrof  ftj/mptomtt  occur  in  tabes,  chiefly  in  the  early 
stage.   They  ore  insomnia,  which  may  bu  very  obstinate,  and  occAr 
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loDftl  vertigo.   An  irritability  of  temper  aud  tendency  to  despond- 
ency. 8  0Uictime8 

^^  noted,    cauuot    l>e 

^■considered  unnatn- 

^m mi.    ApopI ect i  rorin 

^B^depileplifonuat-  ^ 

^"  lacks  iu-e  deseribed,     1 
but  are  very  rare^ 
and  should  euuho  a 
snspiclon  of  n  coin- 
plicatiou.     The  disease  in 
very  nire  cni*t*s  terniinatea 

•In  general  paresis. 
VtiHt'Hf.  —  The    disease 
hai*  Iwen   termed   progrea- 
^-«ire.    but   it   is  not  so  in 
^Ba  large  liumber  of  cases. 
^^With  proper  treatment  the 
fiyiuptoiufi  can  often  be  kept 

1^  control  fur  years.  The 
first  St  Hire  may  laat  twenty 
your;*  or  more;  the  second 
Btajre  Ave  to  fifteen  years. 
The  ti.tal  duration  of  the 
disease  varie.s  enormoiirijy, 
ranging  between  three  and 
thirty  years.  A  few  ncute 
cases  have  been  observed, 
running  a  course  of  less 
than  a  year. 
^L  Cft$Hpftt(ttions.  —  These 
^p^e  acute  tnyelitiH.  gener- 
ally syphilitic:  lateral 
sclerosis,  progressive  mus- 
cular atrophy,  hemiplegia 
from  emlKilism  or  endar- 
teritis.  general  paresis,  and 
heart  disease. 

P(ttftn/oi/fr(tf     Anatomy 

Iunrf  y-'//^/t«*/o/;.v.— The  char- 
acteristic changes  are 
found  in  the  spinal  cord 
fcnd  posterior  roots,  nnd  to 
a  less  extent  in  tln>  periph- 
eral nerves.  The  spinal 
oord  usually  is  retlueed  in  size  and  flattened  autero-posteriorly 
i6 


Pio.  101— BBownto  CoLniNs  or  CiJiiue.  1. 
Mormal :  2,  dlseAMd.  in  cbm  of  tAl>e»  in  third 
nafre;  uith  ileBTfDoniltnn  of  |Hist<>tior columns 
and  cerebellar  tracts  u  «lK»wni  in  9  ((^ppenhclm). 


blood -vesaele  aresoiuewliat  thickened,  but  not  rernarkahly  so.  nol 
is  tliere  any  notable  evidence?  of  congestion  or  excessive  vascuJ 
irritutiou. 

The  part  of  the  p<.»sterior  column  timt  afTected  i»  a  vert icjd  streak 
lyinnf  in  the  middle  root  zone  beween  tlie  jKWJterior  median  icol- 
umus  of  Ooll)  and  posterior  external  coiuuuw  (columns  of  iiuniuuh) 
(Fig.  107).  The  sejfments  tir»t  and  most  afletrted  aiv  thfwje  of  the 
upper  lumbar  and  lower  dorsal  region.  Besides  this  area  the  rim 
zone  or  column  of  Lissauer  is  also  early  involved.    As  the  dii 


Fio.  107.— Loct>M<>Ti>H  Ataxia,  ahowtog  ftraas  ftffttCttNl  In   flnit   niafce   at  flvv 
dilTerent  levels.    Drawn  from  Hpecimeui  In  author's  |>oatc«loo  and  from  comi 
livt)  ctudy  of  ortir  thirty  otlmr  flpjru. 

Fio.  1061— I«ooDHOToa  Ataxia,  Skookd  Staok. 


Flo.  lUO.— LociiHimiK  Ataxia, 
Last  Staob. 


proifrwiwB  it  <'xt«rnl8  upward 
and  spr<m<l!<  laterally  8o  that 
finally  fdl  of  the  po«t,erior  col- 
umn U  chaiLfjfCMl  into  a  denne 
counective-tiKmio  iimKs  throu^li 
whi(.>h  only  a  few  tierve  fibros 
run.  The  part  \iist  and  loiiMt 
nvolved  is  tliat  lying  just  jkjs- 
torior  to  tho  roinniisHure  (ante- 
rior root  zone  of  riechnij:)  anti 
that  lyintf  juRt  nif^Hial  of  the 
posterior  hom8  (external  part 
of  the  middle  root  /.one).  There 
U  6oiiietiiiu*H  a  degeneration  of 
the  anteroduteral  nweuding 
triwt  <<4f»\ver!i'  tnu^t)  and  very 
rarely  of  the  rerel>ellttr  tra<*t. 
The  pyruinidnl  tracts  an*  only 
Int'olved  in  eonipHcated  enxt^. 
The  eells  an<l  fi brew  of  the  col- 
umn of  Clark  are  often  in- 
volved in  advrmoed  cAaee  (Pig. 
104).  The  K'Pay  matter  of  both 
the  posterior  and  anterior 
horns  may  show  some  dejjener- 
ntive  (^hanjj^^tii,  vix.,  dtHTeu^se  of 
the  fibre  network  ami  atropliy 
of  the  eeliulur  elements. 

The  pt»steri<)r  rrtots  are  tiso- 
ally  involved,  the  process  ex- 
tendinfc  as  far  as  the  spinal 
ganglia,  which  also  nhow  8onie 
degeneration  (Figs.  105,  100). 
The  anterior  roots  tin*,  nornml. 

The  proeeMS  be>cins  in  the 
upper  tundint*  (Mird ;  the  sacral 
cord  is  usually  much  less  uf- 
feete*!.  However,  the  exact  in- 
itial ix)int  uf  attack  varies,  and 
this  accounts  for  the  variation 
in  the  symiitftms.  Coses  that 
begin  with  dcfided  bladderand 
genital  symptoths  probably 
start  low  down ;  coses  which  po 
for  a  good  while  with  only 
ataxia,  loss  of  knee  jerk,  and 
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oc<:nsionally  involved,  blill  tiinrt*  rarely  the  ^ilfnotory  Ami  niidi- 
tury.  The  vugutt  uurvc  uiul  »iuuietiiues  it.s  niicleuij  and  that  of 
the  gloftso-pharyngeal  are  iiH|>lioatetl,  it  luay  be,  rather  early  in 
the  cliBease.  It  is  believed  that  thtwe  tiuiia  explain  uiuuy  of  the 
liLrynj^eal  and  vimoeraJ  crise-**. 

The  disciist^  Is  primarily  an  irritative  degeneration.  The 
nerve  flhres  of  the  cord  are  first  involved.  Their  de»truction 
is  not  a  simple  waittini;,  but  is  accompanied  with  evidence  of 
irritation  hucli  as  huellinK  of  axis  cylinders  and,  (secondarily, 
proliferation  of  connective  tissue  and  Hti^ht  contfestion.  The 
diHettse  in  spoken  of  by  some  as  a  pareuchyiuatous  intlauiiuation 
(Charcot);  by  others  as  a  vaacularsclcroBls;  by  others  us  a  gliosis, 
i.e.,  a  substitution  of  neuroglia  tissue  for  nerve  Ubre.  In  the 
light  of  pretient  kuowleilge,  however,  It  is  mfetit  to  say  that, 
through  8OIU0  toxic  or  diathetic  inttueuce  constantly  acting,  there 
is  net  up  a  progressive  destructive  process  which  has  a  selective 
iufhience  on  rertiun  tracts  in  the  |>o»terior  columns  with  their 
rciots  and  ganglia  and  to  a  IcHS  ext4.Mit  on  the  peripheral  nerves, 
particularly  the  optic, 

Tlie  (ftagnonfs  is  not  diflHcuIt  in  the  advanced  stages.  In  the 
first  st^ige  (he  ditseas*^  has  to  l>e  distinguished  from  multiple  neu- 
ritis, chrftnic  myelitis,  spinal  tumor,  spinal  syphilis,  general  pare- 
sis, and  neurasthenia.  Multiple  neuritis,  in  it«  seuHory  or  pseudo- 
tal>etie  forni^  souietimes  resembles  closely  locomotor  ataxia.  The 
difTerential  i>otntsare  given  under  that  disease. 

In  myelitis  there  is  more  jyaralysis,  genenUIy  exaggeration  of 
rellexes,  anil  an  absence  of  disturbance  of  special  senses. 

The  diagnostic  criteria  of  locomotor  ataxia  in  all  CAses  are 
the  presence  i»f  lightning  pains,  numbness  of  the  feet,  loss  of 
knee  jerk,  ataxia  of  stntion  and  gait,  without  much  loss  of 
musinilur  i»ower,  the  presence  (»f  tl»o  Argyll-Robertson  pupil,  the 
history  of  syphilis,  and  the  slow  onset  o(  the  disease, 

J^roi/jnifiis.— In  the  tirst  stage  a  small  percentage  may  have  the 
diM'a.se  stopfied  and  get  practically  well.  After  the  second  sto^ 
a  cure  is  impossible,  but  groat  hnprovomeut  may  be  secured  and 
the  patient  made  relatively  comfortable  for  years. 

In  the  third  stage  little  can  \h^  ilone  except  relieve  the  syini>- 
toms,  but  life  may  be  prolongwl.  Death  usually  occurs  from 
some  intercurrent  nmla<ly,  or  from  kidney  di8€*ase  caused  by 
the  bladder  trouble.  Patients  ver\*  rarely  indeed  die  fmm  the 
disease  Itself  and  its  various  '"  crises.*' 

Tyeatmi'tU.—The  hygienic  treatment  consists  In  enforcing  a 
very  regular  and  (piiet  life.  The  meals,  sleep,  work,  and  exercise 
should  be  taken  in  the  most  systematic  way.  It  is  often  best 
when  possible  to  have  the  jMitlent  give  up  business.  This  is  es- 
pecially necessary  if  the  business  involves  great  mental  and  phy- 
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»!<*&]  Strain.  Absolute  rest  in  Ijed  fur  several  months  is  often 
very  helpful,  esi>ecinlly  in  neural^ir  pnsos.  Out-iioor  country  life 
is  l>etter  tban  city  li/e.  Cliuiatej*  of  low  altitude,  if  not  very 
moist,  are  better  thaii  high  altitudes.  Sea  voyuges  are  often 
Jielpful. 

A  diet  which  is  noD- fermentative  and  easily  digestible,  i.e.,  a 
nitrotrenouh  diet,  is  preferable.  The  absolute  diet  of  meat  with 
hot  water  seems  nirely  inUicateil,  and  has  not  pn>ved  useful  in 
my  eJ(i>erience. 

Hydrotherapy  is  nnic-h  employed  In  Germany,  I  have  found 
lukewarm  bathn  at  u  teuiperature  of  05  F.,  for  ten  or  twenty 
minutes  daily,  helpful  in  some  cases,  esr>ecin!ly  in  early  stages. 
Later,  cold  ullui^ions  over  the  back  may  do  much  good. 

KU>CTrioity  is  of  use  fr<»m  its  general  tonic  and  reflex  effect*, 
and  t>erliaps  e.\erciHes  some  direct  influence  on  the  diseased  jin*- 
cess.  Strong  galvanic  currents  (15  to  :J0  nia.)  should  be  ajiplied 
along  the  spuie,  through  the  trunk,  uud  down  the  legs  and  anus. 
The  combined  galvanic  and  faradic  current  is  even  better,  given 
in  the  same  way.  The  faradic  brush  should  Ix*  applied  over  the 
extremities  and  idong  the  back. 

The  actual  cautery  is  efficient  in  stopping  pains.  It  should 
be  applied  to  the  back  as  often  as  once  a  mouth  at  lea^t  ami 
«ometiuies  once  a  week.  Dry  cups  may  be  apitlied  rapidly  luid 
in  great  numl>er  (HO  to  100)  alojig  the  spine  and  along  the  course 
of  the  sciatic  nerves.  In  very  iminful  cases  occjisional  wet  cups 
and  leeches  are  useful.  IJlisters  and  various  forms  of  counter- 
irritants  sometimes  do  gixxl. 

8us()ensionby  then(>ck  and  amis  is  helpful,  beyond  any  doubt, 
in  about  fifteen  i>er  cent  of  the  ca.'^es.  It  Is  best  adapted  to  j)er- 
sons  in  the  se<'ond  stage  ami  to  those  who  have  a  goixl  deal  of 
bladder  trnnblc  and  pain.  It  is  of  little  value  in  the  paralytic 
stage  and  must  be  used  with  care  in  theearly  stage.  Sui'pensions 
should  be  given  for  one  to  three  minutes  three  times  a  week  until 
twenty-five  or  thirty  are  taken.  After  three  months  a  second 
course  may  be  given.  The  various  ingenious  modifications  of 
Husi>ension,  by  which  the  back  is  lleied,  extended,  or  stretched 
by  weights  and  pulleys,  have  not  twen  shown  to  have  any  ad- 
vantage. 

Medicinally,  for  the  diseasetl  condition  itself  it  is  customary 
to  give  iodide  of  i>otash,  arsenic,  strychnine,  phosphorus,  nitmte 
of  silver,  chloride  of  gold  and  sodium,  ergot,  mercury,  and  chlor- 
ide of  aluminium.  I  doubt  if  any  of  these  drugs  are  of  value  ex- 
cept silver,  and  sometimes  the  iodide,  bichloride  of  mercury,  and 
gold.  Of  them  silver  is  the  best,  and  appears  undoubtetlly  to 
affect  favombly  the  course  of  the  disease.  Various  salts  of  silver 
are  used,  but  none  have  any  special  demonstrated  value  over  the 
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nitrftte.  which  slioulil  be  yriven  in  dows  of  pr.  i  to  J  ter  in  die  for 
uot  ov**r  two  months  iit  iv  time.  Arsetiir  in  recomiiii'iidiHl  by 
yuwei-s,  but  1  have  not  seen  it  iloimy  jftHxl.  The  »ttme  author- 
ity reconimondH  cbloritle  of  aluminium  in  doHen  of  ^r.  ij.  to  iv. 
tij'inptouiatiejilly  the  dru^s  moHt  called  for  are  those  whieh  re- 
lieve iMin.  Phenacetin  and  antipynne  stand  at  the  head  of  the 
li»t,  but  antifebrin.  e;itra4!t  of  Cannabis  indicu,  codeine,  m^onitme, 
exalffin.  salicyhite  of  8i.>dium,  muriate  of  ammonia,  all  may  have 
to  be  tried.  Relief  from  pain  is  gotten  by  usin^;  lukewarm  baths 
with  pine-needle  oil  or  extraet,  by  applying  ice-l>ai^,  and  by 
wrappinf^  the  lindis  in  Hannel  bandages  into  which  sulphur  and 
menthol  have  b€»en  rubbed.  Bladder  tnnibles  are  often  much 
relieved  by  infusion  of  buehn  Z  ij.  and  tincture  of  hyoHeyamus 
tri  X.  every  three  houni,  or  Ity  snndalwotKl  oil.  In  venical  and 
rectal  neuralgioH,  Ruptiosltories  oontaininn  iodoform  pr.  iij..  ex- 
tract l>ella4lonna  pr.  k%  t^nd  ooileine  or  antipyrine  nmy  l>«  u»ed. 

Locomotor  Ataxia  in  Childrrn. 

'J^he  uplnal  cord  of  persons  under  the  age  of  puberty  is  not 
subject  to  prinmry  systende  depenerutive  chanpes.  This  \»  a 
pmiL>ral  law  to  which,  aiiide  from  the  eafiett  of  Friedreich's  ataxia, 
there  are  hardly  nny  exceptioni*. 

The  p<^)>*terior  columns  alone  are  sometimes  primarily  nITwted ; 
but  in  almost  all  instances  l)w  dist'^ihe  takes  tlu'  type  known 
as  Priedreieh's  ataxia,  ajuJ  it  may  be  seriously  Uoiibteil  whether 
tabes  dorsalis  ev^r  shows  irM-lf  in  younp  cliildrpn  in  any  other 
way  than  as  hert'ditary  sypliilts  or  iis  the  [>eculiar  form  knowu 
^^  as  depenerative  or  FritMlrcich's  ataxia. 

^^H  Still,  a  few  casf*s  Imvo  been  reiH>rted  in  which  an  apiiarently 

^^B         typical  tabes  bepan  between  the  apes  of  nine  and  twenty. 


THE  COMHINKD  SCLKROSES. 

By  the  combined  sclerose  in  meant  those  forms  of  depenera- 
tive sclerosis  in  which  both  the  jK)sterior  iind  lateral  cohunns  are 
involved.  There  are  several  diseases  in  which  combined  sclero- 
sis exists.     They  are: 

1.  Ataxic  paraplepia 

2.  Friedreich's  ataxia. 

H.  romplicatiiig  scleroses  of  peneral  paresis. 
Besitles«  there  are  numprous  irrepular  forms.     One  of  these 

has  a  tolerably  definite  clinical  course  and  may  be  tenned 

•I.  Combined  sclerosis  with  terminal  softenlnp.     It  has  be«n 
deJicrfbed  most  fully  by  J.  J.  Vut\itt.u\. 


This  1h  a  disease  eborarterized  by  the  Bymptonis  of  spastic 
paraplegria  and  ataxia. 

Etiology.— \Xt\x\v  paraplegia  is  not  a  special  and  Independent 
disease.  It  ha£  not  a  definite  patliological  Ijaein.  It  i»  a  clinical 
syuiptom-ctJinplex  to  which  a  siM-oial  name  is  ^iven  for  the  sake 
of  convenience.  Nearly  all  cauea  of  atjixic  parapleicia  arc  cases  of 
chronic  myelitis  of  the  dorsal  regrion,  with  8eo<ni(lHry  degenera- 
tions, or  cases  of  locomotor  ataxia  with  u  complicatintf  or  second- 
ary degeneration  in  the  lateral  column.  In  my  experience,  ataxic 
paraplegia  is  oftenest  an  atypical  fonn  of  locomotor  litaxia.  In 
Dome  cases  a  myelitic  focus  may  set  up  true  primary  degenera- 
tive cliantres  in  the  cord  in  [larts  remote  from  the  focus.  Bear- 
ing the  above  facts  in  mind,  it  is  unnec'essary  to  go  further  into 
the  etiology  of  the  disease,  it  being  caused  by  the  same  factors 
tliat  cause  chronic  myelitis  and  locomotor  ataxia.  It  is  a  d is- 
eoso  of  early  ami  middle  life  and  of  men. 

The  sympttDiiM  are  those  of  a  gradually  developing  spastic 
paraplegia  plus  more  or  lebs  ataxia.  The  first  symptoms  are  a 
heaviness,  numbnehs,  and  stitTness  in  the  lower  limbs.  Ataxia 
develops  early. 

It  is  shown  iu  standing  ami  walking  and  in  attempting  to 
make  co-onlinate  movements.  It  is  pn'scnt  even  when  the  mus- 
cular sense,  as  tested  by  iKxsturing  the  limljs  and  by  weights,  is 
shown  to  be  good.  It  iuvuives  the  arms  but  little.  The  gait  is 
a  combination  of  that  in  tabes  and  in  spastic  paraplegia.  The 
heels  ore  brought  down  first  in  some  coses,  in  others  the  Toe  drags 
and  the  heel  strikes  the  Moor  laj*t.  Sometimes  the  whole  foot  is 
planted  down  at  once,  and  the  shoes  are  worn  almost  evenly. 

The  deep  reflexes  are  exaggerated  jukI  there  is  trepidation  and 
clonus.  Mus^Mdar  weakness  is  not  ver>'  great,  but  some  is  present 
and  eventually  becomes  marked.  There  is  little  or  no  alropliy. 
There  Is  but  little  amesihesia  and  rarely  much  pain, "nor  are 
there  often  visceral  crises.  The  eyes  are  rarely  involved.  There 
is  early  loss  of  sexual  power  ami  often  considerable  bladder  trou- 
ble.   The  disease  after  a  time  nmy  involve  the  arms. 

The  course  is  very  slow.  Some  cases  eventually  lose  the 
spastic  symptoms  and  knee  jerks  luid  l>ccome  typical  cases  of 
locomotor  ataxia.  In  other  coses  the  paraplegia  increa.ses,  con- 
tractures set  In,  and  the  patient  resembles  a  case  in  the  last  stage 
of  myelitis. 

Ih'affnofffff.— The  clinical  diagnosis  is  easy  and  nnmistnkflhle. 
The  main  question  is  to  determine  whether  one  is  dealine:  with 
atypical  tabes  or  some  form  of  chronic  tTuws\eTSfc.  \Yi\ttV\\\&  at 


frniii  a  fcK^iisof  inultlpU'Rolnrrwif*.  In  niyeliti**  thesytiiptomn  rome 
oil  MioTO  mplilly.  t\w  iHirnpk'jrir  symptoms  an*  iimrv  proiiniiiiiMHl. 
In  soiue  oAM*M,  however,  a  very  ►timmI  rlinirni  pirtiirc*  uf  utaJiic 
parnpl<*(d't  folUiws  an  attack  of  m*ute  myelitis.  Tliero  an*  vury 
few  arm  anil  no  cranial  m^rve  Hyinptonin.  In  the  tnhotir  chm^h 
the  onw»t  is  Blnwor,  there  is  more  ataxia  anJ  M5nuury  dlsturbiiuco, 
anil  hoixw  eye  ftyniptonis  are  UKually  preHeut. 

Valhohtijirttf  Anittonit/.—X^  alremly  BtalotI,  the  evM*»nco  at 
present  ^hownthat  ataxic  paraplegia  of  the  clinicAl  typo<li'Hfril>ed 
i«  caused  by  an  oxtenMion  of  the  wlerosls  of  tabes  or  by  a  cUrouic 


fio.  inL-bivrKunrriuN  iUf  tuk  Lcsiom  in  ATAZic  Taiui'Umu  or  MvKLmc  (»itioix. 


dorsal  myelitis.  Other  ennditions  cansintf  trannvorse  pri'twuro 
and  doiitTiirtlon  of  the  <*on\  may  cautue  simitar  symptoms,  but 
they  are  rare  (Fi«».  112.  113). 

The  (nntnuni  of  thit*  troiihlo  does  not  vary  irreatly  from  that 
nf  I(K»omot€ir  ataxia  or  myelitis,  and  naturally  a  very  imiKirtant 
thit»jf  is  r*wt.  rnrler  X\\\»  treatment  1  have  seen  remarkable 
auielionition  hi  eve^ry  syinptoui,  Tl»e  sli^jht  anK'Nihesin  whieh 
exists  can  he  made  to  dipap|A*ar  by  the  ns*»  of  electricity.  The 
tn»nil>linir  and  trepidation  of  the  limbs  at  ni^-bt  are  often  very 
annoyinjc  to  tlie  patient.     Moderate  dO(*eM(>f  bromide  relieve  this, 

I  ean  Htronu'ly  reeiminieml  the  u»e  of  orthopteiHe  appliamsff 
for  giving  support  to  the  ^tlmkin^  kneeit  and  hips.     Some  patients 
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feel  1)ett«r  and  are  even  iiuproved  by  the  syBteiimtjc,  careful  use 
ol  tlie  fiuTuiic  curivut,  one  of  hijfli  teiicsiou  tjr  tlit*  Htutic*  current 
tw^in^  preferred.  No  cLikh  of  ]>ari*'nt.s,  in  my  ex(ierieneH.  h.-u*  re- 
turuwi  »Mi  |)er8i8teiitly  and  faithfully  fi>r  electrieai  treatment  as 
those  RufTorinjf  with  Kpa.stic*  ataxia  or  Kpastie  paralysis.  A  thor- 
ou|fh  couree  of  anti-syphilitic  treatment,  usins  inunctions  and 
ocrasional  purees,  should  I je  tried  if  needed,  jind  in  later  «tage» 
very  hir(;:e  doses  of  the  iodidt^s  are  to  be  tried.  In  one  ease,  un- 
donht<'<lly  syphilitic,  this  certainly  did  much  good.  The  patient 
preferred  iodide  of  ammonia. 


Kio.  11^— Di8TRiiiuTio.f  orTBcLttiON  \s  A  Cau  OP  Tabetic  ORiGUt. 

Warm  baths  and  cold  donches  are  lienefleial,  but  hot  baths 
are  dangeroue.  The  stomwrh  i.s  n  thing  that  must  l>e  attended  to 
with  frreat  care. 

FiUKDRKicH's  Ataxia  fllKREniTARY   Ataxia.  Fkieprkxch's 
DisKASK,  Family  Ataxia,  fTKXKRir  Ataxia!. 

Friedreich's  atiLxia  is  a  chronic  degenerative  disease,  affecting 
the  several  lon^?  fibre  systems  of  the  Rpinal  cord,  especially 
that  of  the  p<i.sterior  column,  and  later  thoi*p  of  the  lateral 
polnmns.  It  lie^-inn  in  the  linnlmr  region  and  extends  up- 
w«n1  and  downward,  Ihialiy  involving  the  medulla  and  espe- 
cially the  nuclei  of  the  hyi>oglossal  nerve.     It  developn  in  child- 
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hooil,  a(Tectiri]L;  perwnia  with  nn  iinperfoctly  developed  spinal  cord 
the  roHult  of  a  neurotie  iiiherit^iiice.  ('linically  the  disease  is 
clinraPteriWHl  by  ataxia  begiriiiintf  in  the  lower  liujbs  ami  grad- 
ually involving  the  iipiwr  liiiiljs  and  the  on^ans  of  npeet^h.  Cur- 
vature of  the  spine,  talipetf,  vertigo,  antl  tUially  paraLvKis  and 
contractures  appear.  The  knee  Jerk  is,  as  a  rule,  abnent.  There 
is  but  little  pain  or  anieittheHia,  and  optic  atrophy  and  visceral 
troubles  are  usually  abnent.  The  diseaH?  is  rare,  only  atx>ut  two 
hundred  caw^s  being  on  record. 

£V/o/m/f/.— The  fundamental  factor  in  prediH[M>Mtion  is  an  In- 
herited or  connate  laok  »»f  development  of  the  spitial  eord,  more 
Iiarticnlarly  of  the  (Mtlumns  nf  *ioll  and  pyninddal  tracts.  This 
couditinii  ij*  inherited  dirt'ctly  s<jmetnne»,  but  indin*otly  as  a 
rule.  That  is  to  say.  the  parents  or  other  meud)erh  of  The  family 
Uitually  show  simply  a  neurotie  history,  and  it  ih  in  only  a  minor- 
ity of  cHues  that  there  is  a  history  of  ataxia  in  the  direct  line  of 
ancestry. 

The  nmre  frequent  condition  is  thist  the  patients  or  grand- 
parents liave  some  neuroses,  such  as  insanity,  inebriety,  or  great 
ner^'ouH  irritability .  the  ataxia  occurring  tmly  in  the  children  of 
one  lurenenition.  Sometimes  in  a  single  family  the  uncles  antj 
nephewa  or  cousins  may  l»e  found  to  have  the  disease.  Hence 
the  luune  "  family  ataiia,"  used  by  some  writers.  There  are  a 
good  many  casey  in  which  the  parents  were  apparently  perfectly 
wjund  and  healthy.  Yet  it  is  most  [irobable  that  the  sufTerers 
from  FriiMlreichV  disease  inherit  a  tendency  to  degenerative  pro- 
cesses from  some  of  their  ancestors.  This  degenerative  tendency 
may  have  l>een  shown  in  those  ancestors  in  a  very  slight  degree. 
The  patients  rarely  have  kn'oniotor  ataxia,  though  this  has  been 
observed  in  a  few  cases.  The  children  of  Uxiouiotor  ataxics  do 
not  have  Friedreich's  ataxia  except  in  the  very  rarest  instances. 

Syphilis  in  the  parents  is  an  element  in  some — |>erhnp8  in 
many— cases.  Habitual  IntemiH'rance  in  parc*nts  undoubtedly 
is  a  factor  wimetimes.  much  more  rai*ely  conwinguinity  and 
tuberculosis  act  as  predisiM»»ing  caust»8  of  dcgeuiTatlon. 

More  CHHCH  have  lieen  observed  in  America  than  in  any  other 
country;  whlh^  tlie  fewest  have  been  rejKjrted  from  France.  The 
disease  develops  at  about  the  time  of  puberty,  most  ca^es  occur- 
ring between  the  ages  of  six  and  fifteen  years.  It  is  not  ver>'  nire, 
however,  for  symptoms  to  develop  even  in  infancy,  tlumgh  some 
of  the  cases  reported  at  this  time  were  probably  of  u  syphilitic 
character.  In  a  given  family  the  disease,  as  a  rule,  HtHkes  the 
older  members  llrst.  but  the  younger  members  are  ntta<'ked  at  a 
relatively  earlier  age.  The  most  tyjjical  time  of  development  is 
a  mthcr  late  one,  i.e.,  after  twelve  years  of  age.  The  diseoM 
way  come  on  after  maturity.    \u  \ui«Waxv  <i«&eft  \\\*t  laj^i  ^V  Aa- 
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velopineiit*>f  tbediseiise  \uis  \>eeu  rnther  earlier  than  theavera^. 
The  male  i^x  slightly  |)re<loiniiiAte8,  its  projjonion  Inking  about 
»isty  per  cent.  In  America  the  feiuale  sex  has,  however,  heeii 
more  affet^te*!  (3  to  2).  The  patients  are  the  fhildren  of  the  la- 
boring and  agricultural  classes.  They  have  l>een  founil  in  the 
ctmntry  oftener  tlnin  in  crowiietl  cities.  The  families  have  often 
l>een  lanre,  but  thi.s  is  not  always  the  case.  e?i>ecially  in  American 
cases.  Nursing  at  the  in<»ther's  breast  is  thought  to  have  l>een 
an  exciting  cause.  Usually  the  disease  ai)pears  after  infectious 
(overs  such  as  diphtheria,  variola,  and  typhoid. 

^i/mj>t"tu>i.—Thtj  patient  iirst  notices  un  uncertainty  in  the 
^ait  and  some  feebleness  in  the  lower  liuiV>s.  These  syniptonis 
gradually  incre^ise  until  they  interfere  seriously  with  progrt»s»ion, 
and  ftjrce  him  to  leave  off  active  work.  With  this  there  may  l»e 
some  slijrht  pains  or  numbness  in  the  lower  Umli«,  and  an  exam- 
ination will  show,  within  a  jear  or  earlier,  that  ihe  knee  jerk  is 
gone.  After  five  or  six  years  the  anns  l>ecome  affected  with  iiico- 
onlination,  and  a  httle  later  bulbar  symptoms,  sueh  as  tluek  or 
scanning  si)eech.  and  often  nystatrn»us.  app4*ar.  During  this  time 
the  patient  suiters  little  pain  and  has  no  trouble  with  the  bladder 
or  rectum.  Vcrtip«j  and  headaclie  are  often  jiresent  (Fig.  lU). 
Dorsjd  Hexion  of  the  toes,  talij>es  vai'us  or  some  other  form  of 
club-foot,  and  lateral  curvature  of  the  spine  are  often  observed. 
Oscillation  of  the  hea»l  and  choreiform  or  incoordinate  move- 
ments of  the  extremities  may  develop.  As  the  di8east»  progresses 
the  legs  become  weaker,  luid  Anally  ]iaraplegia,  Mith  contractures 
and  muscular  wasting,  seta  in.  The  <Jisease  makes  slow  i>rogrea8; 
often  it  remains  almost  at  a  stand-stiil  for  years,  and  the  patients 
usaally  die  of  some  intercurrent  disease,  such  as  phthisis  or  an 
infectious  fever. 

Amt»ng  the  rarely  observed  symptoms  are  tremor,  siiasms,  de- 
creased electrical  irritability,  mus<rular  atrophy,  viisomotor  pare- 
sis, polyuria,  glycosuria,  »ina'Sthesia,  fibrillary  tremor,  choking 
attacJcs,  ptyalisuj,  strabismms,  diplopia,  blepharospasm,  a  slight 
degree  of  ptosis,  sluggish  [lupils,  tachycardia,  profuse  sweats,  im- 
potence, slight  vesical  incontinence,  fragilitas  ossium.  Many  of 
thc*se  symptoms  an*,  however,  exceptional  and  Accidental. 

The  major  and  essential  symptoms  are.  (1)  ataxia,  l>eginn{ng  in 
the  lower  limbs  and  extending  to  thearms  and  tongue;  (:;)  pecul- 
iar rolling,  ataxic  gait,  ataxia  gradually  involving  the  arms:  (3) 
dist iirl>ances of  speech  ;  (4»  talipesund  .»«pinal  curvatures;  (5)grad- 
ual  development  of  jiaraplegia  :  (Oi  lo.*ts  of  knee  jerk-  (7)  absence 
of  cutaneous  antestheeia,  of  bladder  troubles,  of  eye  troubles  ex- 
cept nystagmus,  and  of  severe  pains;  (8)  the  development  of  the 
foregoing  at  al>out  the  time  of  puberty. 

/WAo/oi^j/.— Sixteen  autopsies  have  been  made  u|K>n  cases  of 


Fio.  115. — Uaowixo  THE  DurTRun;- 
TioH  or  TUM  SoLsaoBia  AT  Dfmri- 
Kxr  LrrxL*  orTSaOoao  uf  Fribi>- 

IlKICU'll  ATAXIA. 

cord  WHS  usually  small,  llattened,  aud  apparently  cougenitally 
imperfect  in  tleveloptiu-nt.  In  aoiue  cases  two  central  canais 
have  been  seen.    A  seleroais  eiiata  throughout  tlie  whole  length 
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of  the  posterior  and  lateral  columnit,  souietimou  extending  to 
iho  anterior  coluiiiii8  (Fij;.  \}i)).  The  Kclerosia  is  most  marked 
ill  the  podtero-mediaii  columns,  which  are  always  nffecteti  in  totu. 
Tho  powtcro-eiternal  column  is  less  involved,  and  there  is  often 
a  narrow  strip  of  liealthy  tissue  between  the  posterior  horn  and 
the  sclerosed  area,  also  between  the  iX)i»terior  trray  commisaiire 
and  the  diseased  jmrts.  The  posterior  column  sclerosis  is  usually 
must  marked  inthehimbar  region.  In  the  lateral  columns  the 
sclerosis  always  affects  the  crttsaed  pynunidal  tracts.  The  direct 
cerebellar  tracts  and  the  so-called  oscendinfj  antero-lateral  tract 
are  diseaseii  in  some  ca*<'s,  btit  aj)i7arently  not  in  all.  In  a  few 
instances  the  auierior  median  columns  ari!  involved.  A  scone  of 
healthy  tissue  is  often  found  between  the  sclerosed  pyramidal 
tracts  and  the  posterior  horn. 

There  are  no  important  chantces  in  the  gray  matter. 

Sonic  chrotuc  leptoiupiiin^-'it  is,  especially  on  the  posterior  sur- 
face, has  l>een  noted.  The  medulla  shows  some  traces  of  exten- 
sion of  the  selerosis,  but  the  involvement  of  the  cells  of  the  hypo- 
glossal nucleus  is  probably  tiie  most  significant  change.  The 
brain  exhibits  no  changes  of  importance  in  relation  to  the  symp- 
tomatology of  the  ilisease.  Tlie  posterior  nerve  r(X)t8  are  exten- 
sively sclenjseil,  the  anterior  rrK)tH  less  so,  and  the  peripheral 
nerves  show  some  degenenitive  changes. 

It  is  thought  by  s^)?tie  (I>i^j*^rine)  that  the  peripheral  nerves 
are  much  less  involved  thaji  in  tabes  dorsalis.  U  is  also  asserted 
that  the  sclerosis  in  the  ronl  is  really  a  neuroglia  [iroliferation — 
a  gliosis.  Others  assert  that  Friedreich's  ataxia  is  a  priumry  de- 
generative diseaf^  of  the  spinal  vessels,  and  that  the  nervous  tis- 
sue is  secondarily  involved. 

Course  and  Pro(fitoxis. — The  disease  is  a  progretoive  one, 
though  it  may  bo  stationar>'  for  a  long  time,  and  may  even  show 
temporary  impr>»venient.  The  longest  jieriml  *>f  4lunUion  of  the 
disease  on  reconi  is  forty-six  years  mid  the  shorttwt  two  years, 
the  average  l>eing  fifteen  vir  twenty  years.  Death  occurs  from 
some  intercurrent  disorder. 

Treatment.— X  quiet  life,  good  food,  and  favorable  hygienic 
surroundings  are  the  main  theraiieutic  helps.  Arsenic  and  vari- 
ous ne^^'e  tonics  may  be  of  temfHirary  benellt.  My  ciises  a)td 
some  of  the  FVench  cases  were  beneiited  by  susiwnsion  by  the 
neck  in  a  Sayre  apparatus.  If  the  <lisease  appears  in  one  mem- 
ber of  a  family.  efTort  should  be  made  to  prevent  its  appearance 
in  others.  The  infant  should  not  Ixj  nursed  by  its  mother;  spe- 
cial cjire  should  ho  taken  to  prevent  it*  getting  any  infectious 
fevers  and  to  prevent  it  from  receiving  any  falls  or  blows.  Its 
life  shonhl  iMU^xceptionally  quiet,  so  farns  physicjil  exertion  goes, 

UfiREDiTART  ATAXIC  PARAPI-KGIA.— There  is  a  primary  de- 


g<*uerntivo  disortler  of  the  aplnnl  rowl  occurrin^f  in  children 
charnctf^rized  hy  Nyiuptoin»  of  ataxia  witli  «ume  L*uttiue()tii<  urm' 
thtwiti  und  spasni.  The  diseiu**?  <ioveloi»»  nsuiUly  about  t 
time  of  puljorly.  It  progiVKW.*^  8li>wly.  jiimI  tukv>s  xiptjM  ituolf  I 
chiinictcrH  surh  ait  hav<?  lM»t*ii  dowrilM'tl  uudvr  the  tiuititi  Atajn 
l'arapi<*>^iu.  Sutili  oiisem  may  for  u  time  he  coiiHidered  of  tun 
tiunal  or  hyBttTioul  clianirtcr.  A  liirifjiTarqiiaiiiranot*  with  them, 
however,  revealH  the  progresyivu  and  organic  eharaeter  of  lUi 
diseiiae. 

Hereditary  ataxic  paraplegia  beh>nps  to  tlie  saiiie  (froiip 
Priedreich'K  ataxia.  It  in  a  primary  «legenerativi«  dtBord«<r.  i 
volving.  no  doul>t.  tlie  lateral  and  poKteriop<»/>iumn((  of  tliespin 
oonl,  but  with  a  preponderance  of  thu  lu*<i<in  in  the  lateral  col- 
uniiiH.  Thf  ByniptoniN  rti-bcmhie  thohi>  of  ataiie  iiaiftpk'icia.  Imt 
the  prtfgn'HK  i»  very  »low.  Cui*e»  have  U*vii  dehcrilnjd  hy  Dr. 
Charles  H.  Brown. 


a 

«l^ 


COMRINKD  SCLRHOHIfl  WITH  TKRMIXAL  80FTRMN0. 


This  iH  ft  rare  diseaj*e.  de«rrih*'d  hy  Or.  J.  J.  Putnam  and  lat 
hy  mywlf.     It  i.s  a  rather  rapidly  progressive gelerosiH  of  thecordi 
ending  in  a)«oftening  which  may  be  due  to  tuberculnr  or  otb 
WH'omTary  infe4*tion. 

AV/'^/f/v//.— The  patients  are  in  most  eases  women.    The 
range  from  forty-live   to  sixty-four   years.     In   tioine  there 
netirotii' inlierit^nee,  an.l  in  several  leatl  ha^  tni-n  fouml  in  t 
urine  at  times.     No  dtstiiirt  lustory  of  ^yphiliM  \u\&  been  nm 
out  in  any  instane*?.  nor  are  tht;  i)aiienti!.  alrnholic. 

The  disea,se   ruu8  n  nuther  rapiil  oourtiv,  varyimf  from  iiim 
UictnthH  lo  four  years  anil  averaging  two  yenre. 

Ht/mptoniit. — The  Hyniptoms  begni  generally  with  numbness  of 
the  extr«;mitie.M,  followeil  hy  progressive  enfeeblenient,  ami  end- 
ing always  in  a  paraplegia,  (ireat  eniaehvtion  and  ann'mja  are 
prefifut.  and  there  in  often  an  obMtiiiate  diarrhiea.  No  paraly- 
sis of  any  speiMal  groups  of  nni.seles  ((ecurs  until  the  l\nal  para- 
Iilegia  setK  in.  Ttiere  aru  in  Home  cases  ami'slhesia  and  ataxia, 
mt  spantie  symptoms,  with  e.vaggerate*!  knee  jerk  and  ank]« 
clonus,  are  tlie  more  ctmimon.  Iwineinating  or  girdle  |»ains  ar»^ 
very  nire.  Tlio  arms  are  afTeeted,  but  lew*  than  the  legK  Th 
vision  and  other  special  senses  and  sj>eerh  are  not  dihturl>edu 
Ment4il  symptoms  approaching  dementia  occur  in  tlie  terminal' 
stages  in  some  eases. 

The  giMiend  course  is  that  of  a  ratlier  rapidly  progressive 
HfTecliou  causing  para>sthesiji  and  sometimes  ana^stliesia  of  the 
extremities,  especially  the  lower,  with  progressive  weakness  of 
the  eKtremities.  This  is  assm^lated  with  aniemia,  general  ntu»- 
oular  emaciation.  diarrhOMi,  ending  in  a  paraplegia. 

pQthttlnairal  Aitatomt/,~T\\f^  pathological  api>earance8  of  th 
spinal  cord  as  descrilHii  by  Putnam  correspond  to  my  own  ob-1 
servations:  in  all  tite  cases  two  sets  of  changef*  in  the  cord  nre 
reeognl7.able.  one  of  older  date,  consisting  in  a  relatively  dense 
sclerosis  in  the  jHwlerior  columns  and  in  the  lateral  column 
Cuuiinly  eontlneil  to  the  pyramid  traets);  and  one  of  itubtieute 
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character,  and  evidently  of  ijuite  recent  owurrence.  This  sub- 
ai'-ule  i>rt><*estt  is,  as  rej;ards  the  white  columns,  pnrtly  in  new 
trvts.  i»ftrtly  rtroun<l  the  Ijuniers  nf  the  morn  ilense  selefosis,  and 
i^  ohieny  t'luirat'leri/.ed  by  the  i>erii!i:ir  perforated  apiiearunee 
which  indicates  a  somewhat  ntpid  detsTructiun  of  nerve  tabes, 
with  the  unlciuatuuti  distention  or  <Iestruetion  of  the  intervening 
septa.  ib58ociated  with  tlie  forutation  of  granule  cells. 

In  the  gray  horns  the  tiej^enerative  change  (piirtly  recent, 
partly  of  older  date)  iu  indicated  by  a  dibinte^jfration  of  Qer\'e 
oeiU. 

The  progii^isis  \h  unfavorable. 

The  treatment  is  purely  sustaining  and  nymptoinatic. 


I 


Spastic  spinal  Paralysis,  Hypertonic  Paralysis,  Spas- 
tic  PAKAl'LKGIA   (PllIMAKY    LaTKRAL  SCLKROSIS). 

i>(;;?«i?/07)i.— Spastic  spinal  i>aralysia  i.s  a  disea.s4>  characterized, 
by  rigidity  and  weaknebH  of  the  Unihs,  e8i>ecially  the  lower,  with- 
out mu&cular  atrophy  and  with  little  sensory  disturbance. 

The  tlieeaae  is  described  here  because  it  has  always  been  ealleU 
a  "primary  lateral  sclerosis."  Xo  autopsy  has  as  yet,  however, 
proved  thai  such  u  condition  exists,  and  this  name  liatl  best  be 
drop|>ed- 

Ktioiof/y.—^iyaaiic  spinal  panilysls  must  be  considered  simply 
a  symptom -complex  ilue  to  various  causes.  The  princi|>al  ones 
are:  1,  chronic  dorsal  niyelilis  in  adults;  '2,  double  cerebral  hem- 
iplegia in  children;  and.  :^,  a  functional  cause  of  unknown  char- 
a^'ter     Rjirer  causes  are  multiple  sclerosis  and  spinal  lumor. 

Id  adults  the  causes  of  spinal  syphilis  and  myelitis  are  nat- 
urally  the  causes  of  this  disease.  In  children  the  brain  legions  of 
hemiplegia  and  Pott's  diseiise  are  causes.  The  functional  and 
curable  form  CR-eurs  offoner  in  men  and  is  duo  to  ex[K»sures,  over- 
exertion, or  otiier  iufiuenees,  often  i>erhap»  of  a  specific  charae- 
t«r. 

Syviptmns. — The  general  character  of  the  symptoms  is  that 
of  a  slowly  developing  paraplegia  with  excessive  stiffness  of  the 
lower  limbs.  The  rellexes  are  greatly  exaggerated,  clonic  and 
tonic  spasms  occur,  forming  what  is  known  as  spinal  trepidation 
or  epilepsy.  The  muscles  feel  hard  ami  do  not  waste;  they  may 
even  l>e  slightly  hyijertrophied.  The  electrical  reactions  are  not 
notably  changed.  The  gait  is  peculiar.  The  patient  takes  short 
stejis,  pushing  the  feet  along,  and  the  toes  cling  to  the  ground. 
There  is  a  sense  of  weariness  and  numbness  in  the  limbs,  hut 
rarely  any  ainestbesia  or  pain.  The  hlmlder  and  sexual  func- 
tions are  usually  somewhat  involveil.  and  constipation  oivurs. 

Later  in  the  disease  the  arms  may  be  afTected,  and  in  rare 
cases  there  is  involvement  of  the  trunk  muscles.  The  crnniiU 
nervei  are  rarely  reached,  but  sometimes  au  excessive  irritability 
17 
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of  the  iinisclesnf  nia«tiotttionrH*cni*s.  mul  a  t«p  on  thoctiin  canses 
an  abnoritinlly  (|uiek  sjmtiiiKKlic'  runt  met  ion  or  "chin  jerk.'^  In 
oliiklrt*n  tliiin^  is  ratlier  Ic^tt  ri'llcx  irritability,  but  a  (jrettter  teu- 
Uenc?y  to  contrnrturcn  nnd  tli'furinltii'a. 

t'ou/'tie  mifi  J'mijuoKftr. — Tlie  disea*«»,  if  ori^uic,  nius  a  very 
loiifc  vourHC  and  bus  little  toiideiicy  to  Kliorion  lift*.  The  ordinnry 
foruut  lira  not  curubk-,  but  their  pro^reeM  may  l)e  8to|jped  oiul 
Improvement  occur.  In  ttio  fnnotionjil  f4>rnid  a  curt*  may  take 
place.     I  hav*«  ob8f  rved  it  to  do  au  in  a  few  months 

Tho  pittfiufoyicul  nnatomn  i»  that  of  the  diMciiKeM  already  men- 
I  itined.  1  n  dorsal  uiyelitiH  theru  o<*cury  a  iiew>>ndin^r  dejcenoration 
of  the  ii\niM(itiid  trmMH,  The  anterior  cortnial  eel I«  are  cut  off 
ftxjin  the  inhibitory  inlhience  of  the  brain,  and  hence  the  »().>a«m. 
Ontheotht-r  haiid,  these  eells  in  the  lower  part  of  the  cord  ar* 
notdtteiuse<),  and  hence  there  ih  no  muscular  atrophy.  In  double 
cerebral  htntitplc^ia  there  ift  a  defu'ondlng  de^reneration  from  thi* 
brain  alon^  the  diivct  and  crof^Mcd  pyramidal  tnictn. 

The  pathology  of  tho  functional  cjifies  is  unknown:  nome  of 
thein  may  be  of  infections  or  toxic  ori^jhi.  and  th«*  anatomical 
condition  nmy  he  an  exudative  dorsal  inyelitii*. 

^The  tUauntisiit  of  the  clinicid  type  i(s  eixsy.  It  depends  on  the 
exiiitenee  of  nuHlerate  paraplegia  uith  ttpj^m  and  exa|;t?^rated 
rcllcxets,  without  mnsculap  atrophy  or  wuiwiry  diKtnrl>ance. 
'Ill*'  i*p<M>ial  primary  cause  Ik  often  more  difflrult  to  detennine. 
It  ih  eHpeeiiilly  iiJi|H>rtant  to  examine  for  Pott's  disease,  to  ei- 
chide  liysteria  and  aniyotropinc  laternl  selorosis.  In  J'ott'sdis- 
eaHO  there  is  uHually  ]iain,  tendernesfi,  and  defonnity.  In  hyster- 
ical paraple^fitt  it  is  doubtful  if  there  is  ever  true  ankle  or  rectuit 
elonuK  [Gowers).  BeBJdes,  in  hysteria  the  paralytiH  has  a  more 
acute  onset  and  different  course.  In  amyotrophic  latt^ral  scle- 
rosiH  muscular  atropiiy  .stMin  appears.  In  nndtiple  sclerosis  evi- 
d'^nces  of  sclerotic  fLK*i  in  the  bulb  and  brain  ap|»ear. 

Tliechrt^nio  on.sei  of  the  dihcaNC  distinguit^hes  it  from  hemor- 
rhl^^e(*,  acute  softenin^^M,  and  iujurio*. 

The  functional  form  called  by  l^uttian  hypfrttiuh^  paralysis 
in  of  rather  acute  onset  nnd  attendeil  with  nevt^rer  NvinptomH  of 
irotor  Irritation.  The  weakness  in  the  legs  may  be  for  a  lime 
v«jry  trreat,  and  profuse  Bweatinjj:  sometimes  oocum. 

Tn'(Ufneut.—T\\\s  jnu.st  he  directed  to  the  caUBe.  In  ?»>T:>hilltic 
cases  iodide  uf  pot!U4siuMi  and  mercury  are  to  l>e  ffiven.  Warm 
hiths,  Turkish  bathe,  ma-ssaj^e.  and  ^ilvanism  are  recommended. 
In  my  experience  electrical  currt'iits-  of  luKh  tensiion,  static  sparks, 
and  the  »ecM>ndary  coil  have  been  most  useful,  thouf^h  they  are 
OtHidennie^i  by  some.  Some  patients  f*»el  better  while  standinft, 
aiul  they  like  work  at  a  bHiieh  or  counter.  rjymna-Htic  exercinea, 
bioyele-ri<Iing,  and  orthope<lio  lueasureB  help  children  and  very 


ria.  lir;.~-SHo«'iNa  THETB^t-rs  AprEcrcb  in  SctoNDAnv  DKOEKKfLATiovsor  tbk 
Hpikal  Cohd  in  Likionb  at  DiFFBiucNT  Lbvci^.  1.  DvscemllnK  tUv^oeraUoii  after 
ksloo  at  fdxth  cervical ;  v*.  asceudlog  and  (IsatcendluK  ile^oeratloti,  leslou  ai  nUth 
donal ;  S,  ascending  and  aesoendloK  di^eoeratlOD.Ieiiiuu  at  tweirtb  dorsal :  4.  aacoud- 
lag  daReDoratioa,  k«lon  at  flnt  Hocral. 


tip  or  down  in  accordance  with  the  direction  in  which  the  tracts 
cam'  impulses).  Tims  when  the  (Tossed  pyrjiiiiidiil  Tract  is  cut 
across  the  de^neratiou  extends  down  ;  when  the  rnlumti  of  (toU 
is  iuvolviHl  it  extends  up.  The  denrenenitivc  procress  he^'ins  iil- 
uiost  immediately  and  is  complete  in  a  few  weelvs.  The  inyeHn 
sheath  swells,  gradually  breaks  up  and  disintegrates:  the  axis 
cyUnder  is  involved  next.    At  the  same  time  the  connective  tissue 
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proliferates  arul  tAkes  the  pliwe  of  the  wasted  n*»r\*eH.  FinaUy, 
luutjT  truuts  of  ooiiiiective  tiKsue  have  taken  the  place  of  the  nerve 
ti88ue.  The  proceHS  may  not  be  a  eompleto  one  if  thct  lesion  does 
iH»t  entiivly  destroy  the  tnwrt.  The  bhort-Ilbre  tracts  degenerat«» 
oidy  a  little  way  up  and  down  (Fig.  \U\). 

Secondary  dejfi-'^prationH  eomplicato  and  add  to  the  patholog- 
ical chanf^e  in  nil  organic  ditHntscj^  of  the  oonl.  In  brain  di«ea«e, 
involving  tine  motor  tract,  as  in  hemiplef^ia,  Kocondary  deijrenera- 
tion  extendi*  into  the  coni  and  ad<U  to  the  spriounnens  of  the  dis- 
ease. Degeneration  a  of  the  spinal  cord,  however,  do  not  extend 
up  to  the  brain  exeept  in  the  caj«e  of  disease  of  the  cerel)eUar 
traf'tfi. 

The  accompanying  figures  show  the  extent  of  the  necondarj' 
deg(!neratinn  in  total  transverse  le«iona  of  the  spinal  cord  at  dif- 
ferent levels.  There  is  still  some  doubt  tut  to  the  degeneration 
of  the  anterohitf'ral  ascending  tract,  which  Kome  (Mott)  acsert  is 
part  of  the  cerebellar  tract  and  goes  to  the  vennia. 


The  result  of  moOern  studies  is  to  show  that  the  anterior  cor- 
nual  ctflld  uf  the  spmai  cord,  the  motor  nerves  and  their  terminal 
end-organs,  th«  muscles,  form  a  trophic  unit,  and  that  the  same 
degenerative  disease  may  attack  either  end  or  any  part  of  this 
phyBiolo^ical  meohanism.  Thore  is  a  clinical  and  patholoj^ical 
anity  in  all  the  dilTerent  spinal  and  luuHcular  types  of  atrophies. 


^j:^ 


1.  £. 

Flo.  IIT. — Sflownto:  i,  Se^ntent  of  splmU  curd  viUi  anterior  boru  cvU,  eiid  brush, 
ftod  lal«r&l  troctti,  ibe  parU  affM^Uxl  la  prognmdre  mvamtimr  aLrophle* ;  aud,  i.  the 
miMde  and  its  Derrea,  the  porta  affected  la  progreatf  ve  muacular  dyscrophlos. 

Hut  there  are  sufficient  differences,  also,  to  oblige  us  for  conven- 
ience' :Mike  to  make  certain  ('hiHsilic.ation.H.  Thus  ttioiie  disorders 
which  attack  chiefly  ami  first  the  anterior  horn  cells  ai»d  the 
pyramidal  tract  ore  called  pntyrvssirt  musfiilar  atrophitut : 
thoite  disorders  attacking  tirst  the  muiM^le  tissue  and  its  nerves 
are  called  pro/;;r**((y  m*i,v:aiiir  dystrophies  (Fig.  117).  Thepro- 
gresHive  muscular  atrophies  of  central  origin  may  attack  the  mo- 
tor nerve  cells  of  the  eye,  of  the  throat  and  lips,  of  the  upper  or 
lower  spinal  cord.  In  acconlance  with  the  level  affected  the  dis- 
ease has  receiveil  a  different  name.  Sometimes  the  pyramidal 
tra4!tsof  the  spinal  cord  jirelirst  and  most  involve<l.  This  h*LS  fur- 
nished excuse  for  another  type.  Then,  again,  while  m«wt  cases 
of  the  nmscular  atn>phy  are  ac<^uire<l,  there  is  one  type  of  it 
which  is  a  hereditary  one.  Thus  we  find  the  diseaue  cla&siftetl  as 
follows. 
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Progrresfllve  mu»- 
culnr  utrophit>.s  nf 


I  Prof^rossivp  ophthaliimplo^in. 
Pnnfreii?*ive  Ijiilhar  paUy. 
Projrrejwive  niusriilar  atrophy  (arm  typ*). 


central  or  nervous    Prut^ruhKivu  h(*ivUiUiry  iuuM:uIn.r  atrophy 


origin. 


(leg  type), 
Amyotropliic  lateral  wlerosiH. 


Tlie  pn>gr<'stsivi»  muscular  dystrophies  havp  also  been  much 
■ubdivjded,  but  they  &re  essentially  the  same  disease,  an  will  be 
tioeu  later. 

Of  the  muscular  atrophies.  I  have  already  described  ophthal- 
itioplcjjia.  Beginuing  front  above  I  will  dewrribt?  here  bulbar 
{»ariilysi8,  fur  though  anHtoiiiically  it  belongti  to  di«»ea8e  of  the 
brain^  imthologioally  and  clinically  it  belongs  to  the  cord. 


GLOSSO-ItABIO-LARYXGEAL  PARALVSIS  (PrOORBSSITB  BULBAR 
PAKALYSIS). 

This  in  a  diwoase  charncttrized  by  progreiwive  wasting  and 
paralysiM  of  tho  niuwlo.s  of  the  tongue,  lips,  jMilute,  and  throitt, 
due  to  an  atrophy  of  the  nuclei  of  the  uerveii  supply^g  those 
parts. 

Etiotoffy. — It  l8  a  disease  of  the  degenerative  period  of  life, 
most  cases  occurring  after  forty  and  between  that  time  and  sev- 
enty. It  occurs  mtliur  oftener  in  nien  than  women.  A  neurotic 
heredity  Ik  Hometiiiies  noted.  Kxposure  to  cold  and  excessive 
use  of  the  nmscles,  mental  stniin,  dehilitating  influences,  leadt 
and  syphilis  are  eauHuI  factDn*. 

jS///H/v/om*.— Tlie  tongue  is  the  part  first  a(Tecte<l.  The  patient 
speaks  indi!«tinctly  and  cannot  articulate  the  lingual  consonants 
/,  P,  n,  nnil  t.  The  tongue  cannot  be  elevated  and  Is  protnnled 
only  a  little  di^ttanco.  It  looks  incurred  and  wrinkled.  The  lips 
become  weak  and  the  i>atient  cannot  whistle  nor  miike  the  con- 
sitiiHnts;»,  &,  m  or  the  vowel  o.  The  saliva  begins  to  dribble 
from  the  mouth.  Distnrhanre  In  swallowing  soon  develops. 
Hard  solids  are  taken  with  difficult)',  next  fluids,  while  semi-sob 
id.s  are  generally  mnnagod  best.  The  Ii|w  finally  lieconie  so  para- 
lyxetl  that  the  mouth  cannot  be  shut,  and  the  lower  part  of  the 
faceis  motionless  and  expre«.sionle8s.  The  upper  face  wears  an  ei- 
pression  of  anxiety  and  sufTering,  the  saliva  dribbles  constantly, 
and  the  whole  ])]iysiognomy  of  the  imtient  beeomescharncteristio 
and  pitiful  in  the  extreme.  The  facial  nerve  may  get  some- 
what involvwi.  Artieulati<)n  becomes  almost  entirely  lost*,  the 
voice  lias  a  nasal  twang  from  iMiralysis  of  the  palate. 

The  patient  has  tired  and  nncrimfortahle  sensations  of  dryness 
and  stifTness  about  the  throat.     There  is  no  pain  or  amesthesio, 
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but  orenciionally  there  is  inipairuient  of  the  sense  of  tapte.    The 

throat  reflex  is  usually  lost,  so  tJmt  tickling  it  causes  iio  reaction. 

Electric  irritability  in  at  finst  uncliau^ed.  but  iu  the  later 
stage**  imrtial  detjeneration  reaction  occurs.  In  rare  cases  there 
is  a  rapid  pulse  and  still  inore  rarely  glycosuria. 

The  laryngeal  retlex  becomes  weak,  the  adductors  also,  hut 
abductor  paralysis  is  rare. 

The  mind  if<  not  ulT>^ted,  but  there  is  often  an  emotional 
weakness  and  tendency  to  tears — not  entirely  unreasonable  In 
Tiew  of  the  distressing  nature  of  tiie  nuilady. 

The  diae*ise  is  often  the  terminal  stage  of  spinal  muscular 
atropliy;  it  may  he  associated  with  the  latter,  with  amyotrophic 
latenl  scIerosiK  or  with  ophthaltuopLegia.  All  these  tyj)es  may 
occur  together. 

It  runs  a  progressive  oourse,  with  remissions  of  a  few  weeks  or 
mouths.  It  htjits  from  one  to  three  or  four  years.  In  one  case 
it  lia-s  lasteil  seven  years. 

Theterminalion  is  eventually  fatal.  Death  tK-curs through  in- 
terference with  swallowing,  and  inaitirioii  or  a  hronclu*  piu'u- 
monia  or  bronchitis)  may  develop  whicti  eiids  the  [Mitient's  life. 

Ihithttlo(}y. — The  primary  lesion  is  found  in  the  nuclei  of  ori- 
jpin  of  the  hyiw-glossal.  glosso-pharyngeal,  vagus,  and  spinal 
acces»«:ir>'  nerves.  The  ra])he  fibres  and  the  anterior  pyramids 
are  also  usually  somewhat  involved.  There  is  sometimes  atrophy 
of  the  cells  of  the  fncinl  nerve  and  of  the  nucleus  ambiguous, 
which  is  the  motor  nucleus  of  the  vagus.  The  brunt  of  the 
disease  falls,  ther#^fore,  uiK>n  those  more  superficial  or  posterior 
nuclei  which  are  reprcs^^ntacive  of  a  continuation  of  the  anterior 
cornual  cells.  If  the  disease  is  cotuplieated  with  amyotrophic 
lateral  sclercxsis,  or  progressive  uiuscular  atroi)hy.  or  ophthalmo- 
plegia, we  find  atrophy  in  ttie  cord  oroculur  nuclei.  The  atro- 
phic process  is  similar  to  that  ob.scrvcd  in  the  >«pinal  disease. 

The  muscles  of  the  tongue,  and  to  a  less  extent  of  the  orbicu- 
laris oris  and  throat,  show  evidences  of  degeneration  and  atrophy. 
In  some  ea«es  the  tongue  is  not  shrivelled,  owing  to  the  presence 
of  a  fatty  dep^isit.  and  on  account  of  this  the  dise.ise  has  l>een 
divided  into  atrophic  and  paralytic  tyi>e»,  but  thiw  tli-'^tinction  is 
nnnecesaary.  A  few  ca.«*es  have  occurred  in  which  lio  bulbar 
lesion  was  discoverable,  even  by  the  microscope.  In  these  ciises 
the  disease  lay  probaI>ly  in  the  brain  or  peripheral  nerves, 

Divynosia. — The  disease  must  he  tiistingtn'shcd  from  i>olio- 
encephalitis  inferior,  bulbar  ap<i|ilexy,  tumors,  and  softening, 
from  multiple  sclerosis,  and  from  chronic  lesions  of  the  cerebral 
hemispheres  causing  pseudo-bulhar  paralysis.  The  slow  onset, 
the  progressive  course,  the  bilatend  character,  the  ahsen.'e  of  in- 
volvement of  sensory  nerves,  and  the  degenerative  reactions  are 
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always  RiifHoieiit  for  a  rljap-nnftis.  It  Is  inip<»rtAnt  always  to  note 
w)ietti(*r  there  i»  optithalinoplegia  aud  Hpinul  luubcular  atrophy 
anBociated  with  the  (lisea:4e. 

Trtfttmeut.— Tin*  i>atieiit  should  be  kept  quiet;  he  muvt  be 
ov<?rfed  ami  given  nmssn^  and  eleotricity  in  tuoderation.  The 
aame  druii;  treatment  a»  in  the  mpinul  dittcase  is  indicated.  8uiaJl 
doses  of  morphine,  (^r.  ,^  to  j^^.  and  of  atropine  may  be  ^ivenaUo. 
Electricity  ^iiould  Ix?  tried  for  a  Bhort  time  twice  or  even  thrice 
daily,  if  pnsRible.  The  faradic  current  may  be  u^ted,  alternating 
or  combined  with  the  galvanic.  Galvanization  of  the  neck  and 
nieiiulla  appears  to  do  no  good.  After  a  time  it  may  be  neoes* 
Bary  to  feed  with  a  tube  or  even  to  do  tracheotomy. 

Progressive  Misculaji  Atrophy  (Prooiikssivr  Spis^i. 
amyotrophy;  drchknxk-arax's  diska8k). 

This  is  a  disease  characterized  by  a  slow,  progressive  mubcular 
atrophy  of  the  muscles  of  the  extremities  an*!  trunk,  with  conse- 
quent paralysis,  not  aoconvfMinled  with  any  notable  sensory  dis- 
turbance, and  due  to  a  pn>gres«ive  atmphy  of  the  motor  and 
trophic  cellK  in  the  spinal  curd. 

Etiolofjif, — TIjc  dise^iMc  affects  persons  in  the  middle  period  of 
life  (twenty  five  to  forty-ftve>.  The  extremes  are  fourt<*en  and 
seventy  yearn  (Gowers).  It  is  more  fre<|uent  in  umles.  Heredity 
is  rarely,  if  ever,  a  fiwtor.  Great  mental  strain,  exposure.  Trau- 
matism, excessive  use  of  certain  groups  of  muscles,  acute  infec- 
tious diseases — esiiecially  typhoid,  measles,  cholera— child-birth, 
acute  rlieuutatism.  syphilis,  and,  more  thnn  anything  else,  lead- 
poisoning  art'  causes.  It  umy  complicate  locomotor  ataxia.  The 
causes,  as  may  l>e  i^eeii,  are  nmch  the  Mime  as  those  of  bulbar 
paralysis. 

f^t/niptoms.—'Vhm  i>atient  suffers  at  first  from  slight  rheuma- 
toid (Miins  in  the  shoulder  or  arm,  jussoiMatwl  with  home  feelings 
of  numbness  and  wearines?'.  Muncuhir  wasting  then  lH*gin8  to 
appear,  and  usually  in  one  hand.  Theadductor  longus  pollicis  i» 
very  early  iiffecled,  also  the  thenar  muscles  and  the  interossei. 
The  atrophy  Hpreads  from  muscle  to  muscle,  and  does  not  follow 
the  distribution  of  nerves,  although  the  uhuir  ne^^-e  supply  is 
most  seriously  disordere<l.  The  hall  of  the  thumb  becomes  flat- 
tened, and  the  patient  cannot  al«luct  or  flex  it  well.  When  the 
radial  interossei  are  reached  the  forefin!,:er  cannot  l»e  abducted, 
and  this  i.-*  often  an  early  sign.  The  diseiise  gradually  extends 
upward,  attacking  the  llexot-s  and  extensors  of  the  forearm,  then 
the  upper  arm  and  shoulder.  Meanwtiile  the  hand  has  l>ecome 
thin  and  flattened,  flexion  ai  wrist  and  extension  of  fingers  are 
lost*  and  a  characteristic  "  grifltu-cla  w  "  appearance  results.    Mean- 


I 


K 


MUSCfLAR   ATKOPHIES  AND  DYSTKOPHIES.  205 

while  (three  to  nine  luonthfi)  the  other  arm  he^nn  to  be  alTectetl. 
Occjuvioiially  there  in  a.  ^enli^8ion  for  u  time. 

In  a  few  axscs  the  Atrophy  l>eiuinft  first  in  the  ehonUlers  and 
Ann.  ntta^rkin^  the  deltoiO,  biceptf.  and  tricetH*.  then  extending 
downward  to  the  hands.     ThtH constitutes  the  **  upper-arm  tyi>e." 

If,  as  is  usually  the  caM\  tlie  dUease  continues  to  progrens,  it 
pacfues  troin  the  shauidfr  jjirtlle  to  the  deep  nmtvles  of  the  back, 
then  downward,  involvin^f  Mucce8sively  the  hip  and  thigh  mu»- 
<*lei<.  the  friutei.  the  crural  exten*.»rjs  and  abductors  beinj?  oftenefit 
chosen.  The  ley:  mus(*Ies  may  \ie  tlnally  involved,  hut  tliey  usu 
ally  escape.  The  <Iisea.»*e  as  it  descends  continues  its  progress  in 
the  trunk,  involving  the  intercostals.  It  slowly  ascendh  the  neck 
also,  and  tlnally  leads  to  paralysiA  of  the  diaphra^n,  or  a  bulbar 
pality  nniy  set  in. 

It  will  be  seen  that  the  onUnary  course  of  the  disease  \s  from 
the  lower-ann-inuscle  groups  (ulnar  and  median)  up  to  tho  fihoul- 
der  group  (uiiddle cervical  nerves),  then  down  through  the  dorsal 
and  lumbar  nerves,  rarely  reaching  the  sacral  grouijs.  In  very 
rare  cases  it  begins  in  the  legs  and  ascends. 

Along  with  the  wasting  there  is  a  corresponding  weakness  and 
liaralyt^is,  but  the  |)aralysisi  is  the  rej'ult  of  the  atr<»phy  and  dt»ea 
not  precede  it.  Pihrillary  fwitchingM  of  the  itiuscles  occur;  the 
idio|)]ithic  nnisculur  eontmction  cause<l  by  striking  it  a  blow  is 
very  ntarketl :  niyoid  tumors  are  easily  brought  out.  In  some  cases 
the  muscles  are  llaccivl  and  toiieless,  atid  the  deep  reflexes,  knee 
jerk,  and  arm  jerk  <Iisappeair  early  (atonic  alrophyt,  but  in  other 
caj^es  the  rigidity  and  tonicity  of  the  luu^rles  are  increased,  the 
knee  jerks  exaggerated,  and  we  have  tonic  atrophy.  This  con- 
dition may  be  s<»  marked  as  to  give  rii*e  to  a  siMH'ial  clinical  type 
of  prrigressive  atrophy  known  as  amyotrophir  lateral  srlerosh. 

The  electrical  irritahility  <if  the  muM'les  lessens  to  both  gal- 
vanic anil  furadic  currents,  but  no  marketl  qualitative  changes 
occur  at  first.  Kventually  we  may  get  [Mirtial  degeneration  reac- 
tions, but  these  occur  late  in  the  disease,  unless  this  runs  a  very 
rapid  course,  when  fairly  t>'pical  degeneration  reactions  may  bo 
got.  A  peculiar  contraction  of  the  upper  limbs  is  sometimes  pro- 
duced by  placing  tho  negative  pole  of  the  galvanic  battery  over 
the  fifth  cervir»al  vertebra,  and  the  positive  in  the  triangle  ju^t 
below  the  li»wer  jaw  (diplegie  eontriwtion  of  Remak).  A  |>ecuUar 
palmar  .•*i>iiitm  is  describetl  by  Voeter,  caused  by  suddenly  inter- 
rupting a  farad  ic  or  gal  vaniceurrent  passed  along  the  affecte*lann. 

In  typical  cases  of  progressive  muscular  atrophy  there  is  i\o 
anKsThesia:  and  when  such  symptoms  develop,  the  presence  of 
peripheral  disease  or  of  syringo-myelia  or  spinal  tumor  must  be 
expected.  Tlie  patients  may  buffer  from  rheumatic-like  pains 
and  from  jMiriesthesia*. 
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The  nIT»M*te*l  purtH  often  show  excessive  sweatiriK  iintl  con- 
ge.slii>ii  iiiul  evideiKv  of  vasomotor  ilislurbance.  Thij*  in/iy  in- 
volve the  (lice  on  ouc  or  both  siile.s;  one  pupil  uiuy  be  htrt^er 
than  the  other,  due  to  irritation  of  the  eilio-Hplnal  eentre.  The 
iris-retlex,  buwuver,  U  preserved,  oad  the  uptiu  twrve  is  never  in- 
volved. 

The  »exual  power  is  often  weakened,  but  the  epiiinctent  are 
not  attacked.  The  nrine  nhows  variutiouH  in  the  amount  of  urea. 
Theri*  ih  Uhunlly  an  increase  of  lime  salts. 

L'oiHph'i-tUtott^.—Thv  most  eumnion  eompHeation  is  an  exten- 
sion of  tlie  proeeHH  to  the  medulla,  luUKin^'  di.sturbaiie<'  of  HiMMJoh 
and  swallowing.  MudoularairophycomplicjiteM  locomotor  ataxia, 
but  is  rarely  eomplieated  by  it.  A  hi^h  dei^nn^e  of  spasm  and 
rigidity  of  tlie  Ivgs.  piu*tieular1y,  may  ocourf  cauttingthe  condition 
known  as  amyoti-ophic  lateral  Mcleruhis. 

Cfturnv  and  Duration.— The  dist^^tse  usually  progresses  stead- 
ily until  it  liui*  reached  an  advanced  t«ta(^>,  when  it  may  stop. 
Remissions  may  oecur  earlier,  however,  and  even  some  improve- 
ment t^ike  pliu^e:  the disi>ase  then  orduiarily  prof^ressesit^'ain.  It 
la>t4*  fi\)m  two  years  to  thirty  or  more,  but  on  the  averajfe  not 
over  ten  or  twelve  years.  Death  usually  (M't'ur>-  from  jiulmnnary 
diseane.  owiny  to  the  weaknyiss  of  tli*.*  rfbi»iratory  miiseU'.s.  Some- 
times the  pxtension  to  the  tnetlulla  and  involvement  of  the  mus- 
cles of  deglutition  and  of  tlie  larynx  In  the  cause  of  death. 

PatJiology. — The  primary  anatomical  change  is  a  degenera- 
tive atrophy  of  tlie  cells  of  the  central  iMirts  and  anterior  horus 
of  the  gray  nuitter  of  the  spinal  cord.  The  atrophy  gradually 
extends  and  involves  the  whole  luiterior  horn.  It  aUo  extends 
Vertically,  first  down,  then  up.  Alon^;  with  this  atrophy  are 
dei^enerativtf  dianges  in  the  lateral  columns  ;  consecutive  to 
this  there  is  atrophy  of  the  antcrirtr  roots,  peripheral  nerves^ 
and  the  muscles.  The  disease  begins  in  the  deeper  parts  of 
the  anterior  coniua,  involving  the  central  and  median  groups 
of  cells.  Thesi?  are  more  concerne*l  in  nutrition  and  in  the  finer 
muscular  movements  of  the  extremities.  Hence  atrophy  always 
precedes^  or  at  least  keeps  pace  with,  paralysis.  The  levels  af- 
fectiHl  are  the  lower  cervical  and  upjier  dorsal;  but  if  the  dis- 
ease is  extensive,  the  dorsal,  luudjar,  and  sacral  cord  are  also  in- 
volved. The  affected  part  is  nearly  fne  from  nerve  cells,  and 
those  pre.^ient  are  atrophied,  their  proctsseH  are  short  or  absent, 
and  the  cell  has  lost  its  atigtilar  appearance.  ISclerrjtic  and  pig- 
mentary changes  are  observed.  The  neuroglia  and  connective- 
tissue  cells  are  incrfOMMl  in  nundier.  but  there  are  no  marked 
changes  in  the  b|ood-ve.sscIs,  though  tliese  may  he  much  dllate<l. 
Ther^  js  always  some  degeneration  t)f  the  lateral  columns,  and 
this  may  be  very  complete.    \t  \s  cou^weA  cXvvfeW^  \Ai  \\\«.  V5^^- 
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niidal  tracts,  bat  exteuds  somewhat  auteriorly  into  the  mixed 
lalt'nii  columu.  It  dffen  not  afTwt  llu*  «*erfbelliir  ur  ostrending 
lateral  tracts.  The  degeneration  hits  been  trace<i  up  into  the 
brain  as  far  as  the  internal  capnule  and  even  to  the  cortex.  The 
anterior  columns  may  be  alisbily  affected  Tlie  posterior  horns, 
caIumn^,  and  roots  ure  norm:i]- 

The  affected  niusoles  show  varions  degreefi  of  defeneration. 
Thoy  are  pale  and  streaked  with  yellow  due  to  fatty  deposits. 
Some  fibres  luay  be  simply  narrow  an*!  bhrunken.  others  have 
lo*(t  their  striation  and  become  t^raniilar  from  deposit  of  fat 
globules  or  degenerated  muscle  elements.  Other  fibres  have  lost 
tlieirstriations  and  look  aa  if  tilled  with  a  hoiuf»«:eneons.  pia>s**y- 
lookinjj  substance  containing  a  few  faC  f?ranule.s  (vitreoue  defen- 
eration): others  show  a  longitudinal  striation.  The  interstitial 
connective  ti&'sue  is  increased  and  in  placc*^  has  taken  the  place 
entirely  of  the  mtiscles.  The  capillaries  and  small  vessels  are 
distended.  Healthy  fibres  may  be  seen  amonfi?  the  diseased. 
Changes  have  been  found  In  the  sympathetic  nervous  system, 
but  they  are  unimportant. 

The  dingnositi  Inn*  to  be  ma^le  from  the  progressive  muscular 
dyslpjphies,  clironi«  poliomyelitis  anterior,  syringo-myelia,  neu- 
ritis, and  neuririr  family  atrophy. 

In  the  muscular  dystrophies  there  is  conimcmly  a  histor>'  of 
hereility;  the  disease  begins  usually  hi  childhood  or  adolescence. 
It  attacks  the  lower  limbs  oftener;  it  is  slower  in  progress;  there 
are  no  fibrillary  contractions,  and  the  degeneration  reaction  does 
not  occur. 

Chronic  poliomyelitis  anterior  begins  suddenly  and,  having 
reached  its  height,  does  not  progress,  but  remains  stationary  or 
hiiprovcH.  The  paralysis  occui-s  first,  the  wasting  follows.  It 
affects  groups  of  muscles  physiologically  relattnl,  while  progres- 
sive muscular  atrc:)phy  attju'ks  iuu.sc*leH  only  anattuiiieally  related. 
There  are  cases,  however,  which  seom  to  be  on  the  border  liue 
between  the  two  di.seases. 

Syringomyelia  is  distinguished  by  the  presence  of  peculiar 
sensory  and  trophic  disorders. 

Js'euritis  caused  by  lead-poisoning  is  detected  by  the  history  of 
the  ca.se.  its  tendency  to  atlK't  the  extensors  of  the*  arm  chiefly^and 
the  absence  of  a  progressive  tendency.  Sometimes,  however,  lead- 
poisoning  and  palsy  end  in  true  progrei^sive  muscular  atrophy. 

Ordinary  multiple  neuritis  is  diNtinguished  easily  by  its  rapid 
onset  and  the  presence  of  painful  symptoms. 

The  hereditary  or  "  leg  type'^  of  progressive  muscular  atrophy 
is  characterize<l  by  its  beginning  in  the  legs,  by  a  good  deal  of 
sensor\'  disturbance,  typical  degeneration  reactions,  and  heredi 
tary  or  famiiy  hi«torr. 
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Trffatment.—TUe  [mtioDt  slicul*!  Iks  well  ftnl  an*l  have  rest, 
quiet,  and  fre«h  air.  Careful  lov-tii  fnraiJi7.ation  ami  ^ulvaiiizatiun 
of  the  Hpine  and  nock  ari>  indicated.  Massage  does  no  good. 
Hypodermic  injections  of  Htrjchnine  in  the  affected  member, 
gr.  iV  ^*)  iS  daily,  the  internal  use  of  arsenic,  phosphorus,  iron, 
quinine,  and  cod-Uver  oil  »oiuetime«  are  benofleial. 

In  a  few  cawsi  with  a  >typhiUtio  history,  mercury  and  imlide  of 
potash  liave  proved  u»<eful.  The  essentials  of  treatment  are  rest, 
electricity,  strychnine  locally,  the  ailministration  of  jMiwerfuI 
tonics,  and  over-feeding.  Nitroglycerin,  nmrphine,  atroi)ine,  ni- 
trate of  silver,  chloride  of  gold  and  of  barium,  and  the  nitrate  of 
uranium  may  be  tried. 

pRouHKesiYK  Hkkkditary  Mcscular  Atrophy  of  Leo 
Typk  iChahcot-Maiuk  Typkj, 

This  is  a  hereditary  or  family  muscular  atrophy  of  central  tor 
neuritic?)  origin,  beginning  in  the  legs  and  extending  upwanl. 
It  afTects  inale^  more  than  feiiialci«,  but  the  differenee  is  not 
great.  It  almost  uUvayH  begins  t>efore  the  txf^i  of  twenty.  It 
attacks  firnt  tlie  muwles  of  the  leg,  not  the  foot,  involving  the 
peronei.  then  the  estensfirs  of  the  ttx**,  then  the  calf  tnuM*le8. 
The  thighs  et^eape  (ill  later.  After  some  years  the  upper  extrem- 
ities and  small  bund  muscles  are  reached.  The  shoulder  and 
arm,  neck  and  trunk  muscUw  escape.  There  are  occasionally 
fibrilhinr' contractions;  and  always  partial  or  complete  degt*ner- 
ative  elertHcal  reactions.  The  patients  complain  of  some  pain 
and  numbness,  but  there  is  no  an»*sthesia. 

The  disease  nins  a  long  c<mrM»,  with  remissions,  and  resem- 
bles in  prognosis  the  dystrophies.  The  outlook  is  l>etter  than  in 
the  anu  type,  but  the  disease  is  not  curable. 

Some  authorities  assert  that  tlie  di.s<»ttse  is  due  to  a  progressive 
degenerative  neuritis.  In  the  writer's  o]iinion  the  anterior  horns 
of  the  spinal  cord  are  primarily  attacked.* 

The  (retitmfjif.  in  the  same  as  for  the  other  forms  of  hereditary 
muscular  atropliy. 
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Amyotrophic  Latkral  BrLKRosT.**. 

This  is  a  form  of  progressive  muscular  atrophy  associated  witii 
spastic  sym|itoms  and  paralysis.  It  ends  In  or  may  be  early  as- 
sociated with  bulbar  paralysis  or  even  with  oplithalmoplegia. 

The  ttfvhf/1/  resembles  that  of  ordinary  forms  of  spinal  mas- 
cnlar  atrophy. 

•  Tht^  wrlt*r  han  Been  the  diaAMie  (n  a  tjrplcal  fnrm  In  one  m«nb«r  of  the  Hnrt 
geaermttoD,  tn  two  mcmbera  ot  the  wcoml.  A  rbibl  of  out?  of  the  loUw  had.  at  tba 
^0  of  two  jean,  a  tjrptcal  attack  ot  anl«r^qr  vu^iumswXSxVi. 
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The  Hymptoms  of  typical  cases  sach  as  were  first  Uescribe<l  by 
Charcot  H,re  those  of  a  slowly  developing  paralysw.  This  aftects 
the  upper  t*xtreuiities  first  aiid  spreads  diffuiiely.  The  atrophy  is 
\e»»  marked  than  the  paralysis.  There  is  rigiillty.  exaggerated 
rertpxes,  and  soinetiiues  tremor.  FibriJlary  contractions  are  pree- 
ent.  There  are  no  notable  sensory  symptoms.  Tl»;  legs  are 
affected  later;  the  paralysis  and  siwistic  condition  of  the  legs 
are  antcH'edcnt  to  the  atrophy.  The  visceral  centres  are  not  in- 
volved. The  disease  progresses  rather  rapidly  and  finally  in- 
volves the  mechilla.  cau.sing  bulbar  paralysis  and  death.  Some- 
times ophthalmoplegia  is  also  present. 

Tn  less  tyjiicjiJ  cases  the  disease  begins  with  spinal  and  bulbar 
symptoms  almost  simultaneously.  In  u  case  under  the  writer's 
observation  there  was  ophtluilmoplegiii,  bulbar  paralysi.s,  and 
Hpinal  atrophy  beginning  at  nearly  the  same  time.  Ordinary 
cases  of  spinal  muscular  atrophy  may  al.m»  be  early  asso<>iat^'d 
with  rigidity  and  exaggerated  reflexes.  The  jaw  jerk  is  often 
increased  in  this  dist»a.'*e,  which  r-nnnot  be  said  to  be  really  dis- 
tinct from  progressive  spinal  muscular  atrophy ;  it  runs  usually  a 
rapid  course^  causing  death  In  two  or  three  years. 

THE  PKUOKESaiVE  MUSCULAR  DYSTROPHIES. 

Tliifl  name  is  given  to  various  forma  of  pn>gre«sive  nmscular 
atrophy  in  wliich  the  disease  is  hert'ditary  in  character  and  at- 
tacks primarily  the  muscles.  Although  a  muscular  disease,  yet 
its  close  relationship  with  spinal  muscular  atrophies  lemls  us  to 
descrilw  it  here, 

A  number  of  types  havp-  been  describeil,  the  distinctions  being 
based  chicfiy  on  the  pan  of  the  body  first  affected.  These  ty|W8 
ore  not  of  great  importance,  but  may  be  enumerated  here  for 
convenience : 

1.  Pseutlo-muscular  hyiiertrophy. 

(fl)  Leydeii-MolMLis  or  hereditary  type,  appearing  in  chilflren, 
beginning  in  l>fu'k  and  lower  limbs. 

2.  Erb's  juvenile  type,  or  Kcapnlo-huuicral  t>'pe,  beginning  In 
childhoixl  or  youth,  u.sually  in  the  clioulder  gii-dle  or  trunk. 

3.  Landouzy-Dejerine  tyi>e,  or  iufanrilo  progresaivc  muscular 
atrophy  of  Duchenne,  or  facio-scapiilo-bumeral  type.  It  resembles 
the  pret'cding  form,  with  the  exception  that  it  involves  the  face. 

4.  The  peroneal  or  leg  type  has  been  classed  with  the  dys- 
trophies, but  is  probably  of  spinal  or  neuritic  origin,  and  hoa  been 
described  with  the  atrophies  (see  piige  268). 

The  essential  unity  of  all  these  different  forms  is  shown  by  the 
fact  that  cases  occur  in  whicli  pseudo-hypertrophy  takes  place 
In  the  scapDlo-liumerol  and  other  types,  by  the  tact  that  ^  dW 


270 


niSRASEA  UK  TUK  N'EKVUirS  MYSTKU. 


eiii«e  rcHeiiibliiif?  i>f*tni(lo-liyi>crtrf»phio  paral^'wis  cxvurs  without 
any  h}  pert ru[il)y,  ami  liv  tlie  fact  thai  (litTereut  tyi»e»  cK'fur  in 
tliu  »amei  family.  Tho  unity  of  tho  spinal  and  muscular  forms  is 
shown  bv  the  wiine  kind  of  eliuical  evidenec. 
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A.  li. 

Fin.  IIS.— ttiiinri.Nii  tub  r*im*  Fikst  Attackku  ij*  tub  Uifkerust  Trnoi  or 
MtHcrLjiii  Dtstki'I'iiv  aM'  Mtm  ui.a«  Ariinj-uv.  1  In-  itlmdcti  pwrts  in  A  nbow  Iht* 
ploct!  of  ouBet  (if  |>rf);;miHivt*  iiiiith.mt«r  atrophy  of  unlltiary  nr  Iniehfjitte  .Vnin  type-, 
of  U>ft  tjrpe.  And  of  tjriwa  ^  Miil  3  (n  luxl.  Jl  ftlinws  place  of  onBct  of  tjrpo*  1  nwl  Ca) 
Id  text. 

At  the  same  time  the  claAsIcal  types  of  dystrophios  are  very 
difTen'ut  elini<*ally  from  tht*  spinal  uniyutrnpliii*s  anil  lunice  uinitt 
l)*j  sfparalely  described.  Thu  dillen'ntws  will  be  Kliown  under 
thu  head  of  diat^iosis. 

PSBrOO-MUSCCI^AR   llYPKnTROPHY  (ATROPHIA  MUSCULOUrM 

Lnv»MAT(-»SL'3). 

Thib  Is  a  disease  beginning  in  childhoiK]  and  chfiracterlzed  by 
a  progressive  weaknens  of  the  le^s  associated  witli  an  appjiront 
muscular  hypertrophy  due*  to  a  deposit  of  fat  Id  the  woBting 
muscles. 


^ioioffy.—Th^  disease  attacks  boya  mucli  oftener  than  girln. 
It  begins,  in  the  vast  majority  of  casea,  under  tho  ii^»  of  i»«u, 
often  at  the  vUtse  of  infHuoy,  very  rarely  not  till  aft«r  pul>erly. 
Heredity  is  a  very  iuiimrtaiit  factor  (in  three-Ufths  of  cases),  the 
hereditary  iuQuence  bein^  aluin^t  ulwayti  transmitted  hy  the 
mother.  A  pAvehopathu'or  nenro[)athic^  condition  is  often  found 
in  the  ancestry.  Neuroses,  syph- 
ili>,  intemperance,  cunsan^juin- 
ity,  iire  not  factors  in  hereditary 
eausation.  Injury  and  lai  acut« 
disease  sometimes  api>ear  to  act 
as  exciting  causes. 

.sy//i/;^>//w,  —  The  fln^t  symp- 
tom noticed  is  a  weakness  in  the  legs, 
which  shows  iti^elf  in  u  j>eeuliar  "  wad- 
dling gait"  ami  a  tendency  to  stumble 
juid  fall.  A  little  later  (fifth  or  si.\th 
year)  an  apparent  hyi)ertrophy  of  leg 
muscleii,  particularly  of  tIioi»o  of  the 
calves,  develops.  The  extensors  of  the 
knee  or  one  of  them  and  the  gluteal 
anil  lumlmr  muscles  may  also  l>e  af- 
fecteil.  Soujelimes  the  hypertrophy  is 
ver>-  great,  at  otlier  times  it  is  barely 
noticeable  (Fig.  IID).  The  affected  part 
hai«  a  [leculiar,  hard,  non-elastic  feellug 
to  the  hand,  not  like  that  of  normal  nms- 
cle.  In  the  upper  i>art  of  the  body  the 
hypertro[>hy  oftenest  attacks  the  infra* 
spinatus.  The  supra  spinutu^^  and  del- 
toid may  be  somewhat  involve*!.  The 
lower  parts  of  the  pectoralis  major  and  lati^imtis  dorsi  are  also 
usually  atrophied,  givint;  a  characteristic  apiwjvrance  to  the 
shoulders.  The  upper-arm  muscles  are  often  slightly  wasted, 
the  forearm,  neck,  and  fac«  rarely.  The  tongue  may  be  hyper- 
trophicil. 

Along  with  the  pseudo-hypertrophy  there  occurs  an  atrophy 
of  certain  grou|is  of  muscles;  and  after  a  time  the  pseudo-hyiier- 
tr<.»phy  disappears  and  an  atrophy  takes  its  plac*'.  In  the  lower 
limbs  the  muscles  most  atrophied  are  the  Hexorsof  the  hips,  then 
*Uie  extensors  of  the  knee  and  those  of  the  hip.  Tlie  calf  muscles 
fail  before  the  anterior  tibial.  The  atniphy  and  conse(|uent 
weakness  of  the  lower-limb  muscles  causes  gr<»at  difflculty  in 
going  upstairs,  the  gait  becomes  more  waddling,  and  the  pa- 
tient loses  the  i>ower  of  getting  up  when  lying  on  the  floor. 
These  peculiarities  are  due  chiefly  to  the  weakness  in  the  eiten- 
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Bors  of  the  knoes,  the  eit^nBOre  of  the  liip,  aud  the  flexon  of 
the  hip.  Hy  rciiMiii  of  the  muiie  defecl^,  the  diiUl  wlieu  Hiaiidiii^ 
bai  ail  ail tero- posterior  curvature  of  the  spine  with  the  coricnvity 
baokward  (lordosis).  Thb  is  due  to  thi.'  weukjieft£  of  the  oxteu- 
0orsof  tlie  hips,  which,  acting  from  the  liipj*.  ure  unable  totilt  the 
pelvifl  hn<(^k.  On  sitting  this  lurdot^in  diKap{>etLrs,  and  is  replaced 
often  hy  a  curve  in  the  oppojsite  direction  due  to  \veaknt*»ti  <»f  the 
erectors  of  the  spine.  There  may  be  some  lateral  curvature  also. 
In  consequence  of  the  weakness  and  contractures  of  the  letf  iuu»- 
eles,  there  early  develo]M4  n  t-atipes  equinufl,  and  hUer  the  legs  may 
become  tiexed  on  the  hipn  and  the  foreaniis  on  the  iLrma. 

The  muticles  show  no  fibrillary  twitehin^^  and  nircly  any  de- 
generative reactions,  but  tliere  i«  tKimetimen  u  [>i*ruii:ir  tetanic 
contniction  with  both  the  furadic  and  the  ^Ivauic  current-. 

The  kneo  jcrkH  and  elbow  jerlc>i  gradually  weaken  and  ia  time 
are  IokI. 

There  is  no  pain  or  other  diBlurbauce  of  KensibiUty. 

The  ttiTtH'tcil  parts  feel  cold  and  look  rwldened  oh  if  from  defi- 
cient voboniotor  inrii*rvation.  The  organic  Hpinal  centres  are  not 
involved.     Jjiiellip^nce  is  u.sally  g>od. 

Coume.—Tlw  disease  runs  a  chronic  but  variable  course.  Its 
progress  Is  at  first  slow;  after  walking,'  l»e<'omeH  impossible  it  may 
progress.  It  hists  from  ten  to  twenty-five  years.  In  a  few  coses 
patients  liave  reached  the  age  of  fifty  or  sixty  years,  even  when 
the  dl.'^eu.^e  began  in  youth.  The  earlier  the  dincjuie  be^ius  the 
luory  rapidly  it  extends;  the  more  pronounced  the  tendency  to 
lipomatosis,  the  more  rapid  is  the  course. 

Pathijluiji'fil  Amttniny. — This  diwase,  like  the  other  foniiH  of 
dystrophy,  is  a  degenerative  one,  the  process  afTct^ting  flr»t  the 
muscle  fibres;  the  conneetive  tissue  and  terminal  nerve  tllaments 
hi'ing  secondarily  involved.  In  the  same  patient  and  even  the 
same  muscle  the  most  varied  chuiiK**H  may  be  noted.  In  the 
early  stages  there  is  a  true  hypertrophy  (»f  some  of  the  fibres,  a 
condition  tlionght  to  be  characteristic  of  the  nmscular  dystro- 
phies in  distinction  from  the  spinal  at ruphies.  Besides  swelling 
and  hypc'rilro[*hy  of  filireN  <mc  sees  atrophy  of  the  fibres;  the 
bundles  are  rounded;  there  is  increJise  of  muscle  nuclei,  splitting 
uf  fibres,  vacuoli/.ation,  and  tendency  to  break  up  into  fibrillw 
(Erb).  The  connective  tissue  at  first  shows  evidence  of  irrita- 
tion and  proliferation.  Fiua1ly»ais  the  muscular  atrophy  pro- 
gresses, connective  tissue  increases  and  takes  its  place,  until  a 
dense,  hard  myosclerosis  results.  In  8ome  parts  there  is  deposit 
of  fat  in  the  connective-tissue  cells,  iimi  this  may  increa*te  until 
an  extensive  hpomatosis  exists.  In  the  lat^'r  stage  at  the  diseaae 
the  fat  deposits  are  absorbed  and  there  is  ordy  atrophie*!  mus- 
ele  tutd  connective  tissue.    TYie  ueT\eft  tkud.  «^uiaL  cord  are  usa- 
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ally  Dortnal;  when  changes  are  found  they  are  secondary  to  the 
muwular  disoiisti  (Piff.  120). 

The  pnx'e-ss  i»  tiien,  first,  hyj^ertrophy  of  muscle  fibre  and  in- 
cKVLse  of  uiUM'le  nuclei,  swellinf^antl  ntuiulinGC  of  fibres,  and  spill- 
hifjc  of  the  inanie:  (hen  increase  of  oouueciive  tissue,  with  corre- 
6|Kindin|L;  atrophy  of  muscle  and  dc|K»sit  of  fat. 

The  process  is  a  primary  de^neration  due  to  an  iidierent 
nutritional  weakness  of  the  inu.scle.     In  a  mejuiure  it  is  true  that 


#  / 

no.  Vn.  ~TAm.TiALi.r  DuaiLuiifATic,  ithuwIiiK  A,  lo'perirupUitsd  flbrei ;  B, 
of  hy^iCTlropliy  anil  atropliy  ;  <'.  D,  utrophy  and  fatty  dt<poMlt  ;  t',  vocuoU- 
«,  ■pllulug ;  h,  hypertrophy  oT  flbrw  ;  g.  thickeaed  biood-TtMBttl  C£rb;. 


those  muficles  embryologicolly  latest  developed  are  earliest  at- 
tackrtl. 

2.  The  Juvenile  form  of  Erb  or  scapulohumeral  form  of  dys- 
trophy begins  in  childhood  or  early  youth,  a  little  later  Ihan 
IM(eud»>-hypertrophy.  The  shoulder  iiflrdlc  is  fir«t  afTectetl,  later 
the  arm.  The  forearm  and  lep*  an*  attacked!  ver\'  late.  Part  of 
the  i«*ctorals.  part  of  the  trapezii.  latissimus  dorsi,  rhomboid, 
upper-arm  muscles  an<l  supirmtors  are  affected,  while  the  supra 
and  infra  tipinati  and  forearm  and  hand  usually  escape.  There 
may  be  true  and  false  muscular  hypertrophy.  There  are  no  fib- 
rillary contr;ictionfl  or  de^'uerative  rcactiouA. 
i8 
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3.  Tbi*  fut'in-j^rtiftnln-ftufwnif  fo/m  or   iiifiLtitJU*   prtijjn'KHlve 
mu»*rular  atmphy  Ik'^'hh  in  farly  rliililliood  (tliinl  or  fourth  yrsAr^ 
UBually,  but  limy  tlovelop  late.    Th**  atrophy  attacki*  llrnt  Xhv 
fare,  t^ivin^  a  charnoteristu*  appc*anitK*(*  kiiowrk  aH  Uit*  iiiyopathto 
faclL's.     Tht^re  is  a  weaknews  of   the  oral   uiu»olo,  uliioh  cnuiH*fl 
tin-  lijis  to  prottuilo  niul  proiluroR  a  wyiiiptom  cuUed  tho  "  tapir- 
mouth."      Thf    atrophy    n'siMM'tt*    the* 
eyo    Tiius<*IeH  nn  well  lu*  Miose  of  inas- 
tiratioii  iitmI  th'^^hitition.      It  cxtrnKlfs 
to  tlu*  hhoiilih^pH  atit]  ariMH  \io\t,  th**ii 
it  pursufH  tlu»  ortlinary  rourw  of  th»» 
dy!(trophii*8. 


yia. 
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AMD  PsKt7I>0-HyPCIlTSt>Plllt'  TYfK  0»>    1  F'l'TUll.J. 

Fio.  IIBL-^OVEKILS  Trra,  sbuwlDtf  «tto|itijr  in  iihnutd<>r  and  anns  CErb). 


JVo^no*/.v.— Thi*  patient  never  n»covor«,  b\it  tho  tiiscafip  sonie- 
times  coiues  to  a  Mand^till  and  there  niny  even  l>e  ^touie  iuiprove- 
nient,  rHperiiiily  in  ease8  be^nnini^:  tato. 

Trtat mtyit,— TUi*  prophylaxiM  i»  inifjortant.  ItcontjiMtsin  pre- 
venting the  inarria^  of  women  beionginf?  to  dyntrophlc  famlliee; 
if  a  dyHtrophj'  han  <leveIoi>e<l  in  one  child,  it  would  l>e  unwise 
to  take  the  risk  of  brin^Int?  othore  into  the  world.  Or  if  children 
Are  already  born,  tUey  tthouVd  teovW^  X\\tt  \i\<»A  »y.vtv\\\\  \w>>vc\x^- 


Fia.  1:£J.— SHowiBtQ  Chamoks  in  ARTuuiTio  HrscuLAR  ATttOPav.  1,  Normal 
flUre ;  *J,  atrx>phied  flbra;  8,  vacuolated  fibre;  4,  conaecUve-Uanu!  pruUferoUoo 
(iMUiCKhewitch). 


In  inflamiHfttion  of  joints  the  inuscles  moving  are  affex^ted  by 
aeiuiple  atrophy  whjcli  is  cjUletl  lu-thritic. 

Mioloj/t/. — Hheuiimtio  arthritis  Ls  the  commonest  cause. 

Symptoms. —The  shoulder-girdle  luuscleb  are  ofteuest  affected. 
Whatever  the  joint,  it  i»  the  extensor  uiusele^  which  are  tirut  and 
iiioftt  attacked ;  the  muticles  above  the  joint  are  more  (.ubceptible 
to  the  atrophy  tiian  thwe  below.     The  atrov^v  \%  t^AWt  t^\>\^ 
in  the  Qtvt  few  weeks  and  then  becouvea  aVovieT.    '^\ve  -uaMSft^^^ 
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nfTivtcd  wast'-  tlirougbout  tlieir  whole  length.  They  show  no 
tibrillary  coutniction  and  no  devfeiiu native  fleet rical  rwuctioti. 
Thero  is  ufteii  au  incriTused  irritaliility,  so  that  an  exag^trated 
tendon  reflex  or  even  clniius  nmy  be  |>rfKluced.  There  is  no  pain 
ur  tenderness  ur  ann*Kthe«iu  in  the  uiuHcles. 

PtUhofoffy. —The  anatuniieal  ehaiifye  is  a  simple  atrophy  and 
sbrinkin^  of  the  lnl)^cle  fibres,  with  some  increase  in  muscle 
nuclei,  little  vacuolation,  no  swelling  or  splittiupr  nf  fibres  (Dark- 
scbewltch— Fi(f.  123).  Tliero  i:*  some  increase  in  interstitial  tis" 
sue,  but  this  is  »Ii);ht.     The  nerves  and  Hpinal  eord  are  normal. 

The  atrophy  18  probably  due  to  reflex  aetion.  It  \»  a  reflex 
trn[>ho-neuroRi».     Even  a  ueuralgio  joint  may  cuuj^e  an  atrophy. 

Tile  jtrnynoifis  is  jifood.  If  the  arthritic  gets  well  the  iDUScle« 
are  also  restored. 

The  IreahnffU  consists  of  eleotrieity  and  pentle  maKMige  and 
exercise.    Internal  treatment  muiit  be  directed  to  the  arthritis. 

Occupation  Htjscular  Atrophies. 

Am  a  result  of  constant  over-use  umKoIes  sometimoH  atrophy. 
This  applies  especially  to  the  smaller  niUHcles  of  the  liand.  Thus 
there  ot^eurs  an  atrophy  of  the  thenar  eminence  in  lapidaries 
and  in  perHons  wlio  constantly  use  thiH  ^roiip  of  MUiall  muHcles. 

Tlie  biceps  sometimes  wxistes  in  smiths,  and  I  have  seen  atny 
phy  of  tbe  calf  muscleit  in  a  ballet-dancer. 

The  disease  does  not  tend  to  extend  beyond  the  muscular 
frroup  first  attacked.  Itsseat  is  probably  the  muscles  themtwlves. 
The  treatment  is  rest. 
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genital.  Males  are  more  sub- 
ject than  feuuiles.  Tiiber- 
culosiSf  syphilis,  aud  riiuoer 
predispose  to  the  disease. 
injuries  and  exposures  ap- 
l^ear  sometimes  to  excite  the 
growth  of  spinal  neoplasms, 

Hympttuns.  —  These  vary 
with  the  location,  character, 
sue,  and  rate  of  the  growth 
of  the  tumor.  No  definite 
clinieal  picture  can  be  drawn. 
The  symptoms  are  sueh  as  re- 
sult from  a  foreign  Ixidy  slow- 
ly and  prt.»gressively  irritating 
and  destroying  the  roots  and 
substaiice  of  the  spinal  cord. 
Pttln  api>ears  early  and  is 
ver>*  constant,  continuous, 
and  severe.  It  is  generally  re- 
ferred to  nerves  running  out 
from  the  cor<l  in  the  region 
of  the  tumor;  a  girdle  sensa- 
tion  is  felt.  Numbness,  hy- 
I>erH'8thesia,  and  later  aniest- 
the*iiu  fXM-ur.  Tenderness  over 
the  spine  and  rigidity  are  not 
very  frequent.  The  sensory 
symptoms  are  usually  more 
on  one  side,  but  may  become 
bilateral.  Si>asm,  contracture, 
and  exaggerated  reflexes  usu- 
ally ifoou  cieveJop,    involving 


Fio.  1M.— Saoviifa  rns  CotrDmoir  nr  a 

RROWN*8lBqrABO  TaRaLTSIS  DIK  TO  A  Tt'MOK 

Qbovoto  ra  THE  Lot  8idk  or  tbk  Bfixai. 
OoBO.  On  the  left  idde.  hrpeneolhesia. 
AtAxIa,  p&ralysia,  exagieerated  reflexes.  At 
the  upptff  limit  la  a  bond  of  ansatbdeilft^  0&. 
rlghi  aide,  uuMUkwitfuik. 


I 


DISEASES  or  THE  NERVOUS  SYSTEM. 

one  or  both  Icp*  or  an  arm  urul  lojj.  I^iitcr  paralysis,  atrophy, 
loits  u(  control  of  t lie  hlmhier  jiiid  n^ctiiin,  luul  beU-sorea  follow, 
anil  death  eiiHUCH  froiu  exhai]Htir>n. 

When  the  diswiAi'  i»  corvioul  thp  four  extremities  ami  trimk 
nmmcleH  maybe  gradually  involved,  and  there  is  rigidity  of  tlie 
neck  and  optic  neuritis.  If  lower  down,  there  develops  a  henii- 
pnrapiogia,  luTor  a  eoinploto  paraplef^in,  nsnally  with  oxa^^gcrated 
reflexes.  If  the  tumor  i«  in  the  lumbar  ret^ion  the  reflexev  aro 
Mooner  lo^t  and  the  Hphincten*  early  involved. 

A  rather  frec^uent  tyiMJ  of  NVtnptonm  eauseil  by  npinal  tumors 
iisthat  known  as  a  litown-St'tjuard pa nf/ysiti  or  hemlimraplegi;i. 
In  a  typical  ea^e  of  tliiM  kind  there  lit  |>ara1yt(ia  of  motion  and 
mnwle  senHe  c»n  the  side  of  the  lesion,  paralvHis  of  eutaneouH  sen- 
8ati<ui,  e);<|>ecially  of  pain,  ami  temi»erature  on  the  oppoHlt**  Hide, 
Uu  the  Bide  of  the  leaiou  the  temperature  may  »>o  »tigblly  raiiMHl; 


F'lu.  ]:£.— Svownto  TAB  Mrcbamimc  nr  trk  pRnnn^inN  or  a  Bkofm-SfeQCAAO 
PAnALTHiR.  Tbe  Mhadod  pan  on  the  kft  r(*i>r(M>nt(i  ilio  l*wion.  ThU  IhvoItm  tho 
liymiiiiilnl  trai.-t  aii'l  itiDlor  nbresMtOAiwlnff  rMirAl>'iii«an<l  •itoMii  on  luinir  nUlt*:  al»» 
iJk^  iiiiuu!lu  Hftifu*  DtiTTt-fl  M  6  oo  MuiM)  aMo  aaiJ  Uiu  cutoououa  »ctuirir>*  nerves  Cft 
of  nppoalte  tdde. 


there  i«  often  hyppDestheBia,  and  roflpx  action  Is  inereaneil. 
Tliere  may  be  a  band  of  anjesthesia  at  the  level  of  the  lesion  and 
on  the  rtame  side  (FiK^.  121,  125). 

The  symptoms  vary  jLcrftrdin^  a«  the  tumor  is  outside  or  In- 
fiide  the  dura.  Theeommnn  extra  tlural  forms  an^  lipoma.  (Mineer, 
l^umma,  and  sarcoma.  Tbe  jjreater  amount  of  motor  and  sensorj- 
irritjition,  the  evidence  of  somo  vertebral  disease,  existence  of 
nmlitfnant  tumor  elsewliere,  the  absence  usually  of  hemipara- 
ple(j;ia,  characterize  extra -medullary  tumors.  The  common 
forms  of  intra-<tural  or  nunlullary  tumor  are  glioma  and  tubercle. 
Ill  these  ca-ses  pain  and  K[>a«m  and  rij^idity  are  rather  less  com- 
mon in  the  early  Ktatre;  hemiimrajde^a  is  more  eommoti.  A 
secondary  myelitis  sometimes  develops. 

The  <luration  of  the  disease  ran^s  from  three  months  to  Ave 
years,  the  average  beinj;  two  or  three  years. 

Pathology  and  Patholof/imil  Aitatnmy.—W\  forms  of  tumor 
occur,  but  the  commouebt  &re  KVioioftta  nuA  iwcrct>\Yan.\A.^  wwV  wl^^^m 
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this  fibrouiata,  inyxoiiiuta,  KanimatA^  and  tubercles.  Cancer  i» 
mre;  eohimioocTUs  and  cysticerrus  are  tho  fnily  piinusitie  tumors 
fuuiid.  The  majority  start  from  the  membranes,  next  from  the 
coni,  and  fewest  from  the  vertebrte. 

The  meningeal  tumors  are  mostly  Barcomata  and  their  various 
moditleattons,  Hhnmm,  cnchon- 
dnniia,  carcinoma,  anil  lipcima. 
The  myelonie  or  intraspinal 
tuuu»r8  are  eonniionly  t;Uo- 
nuita,  sarcomata,  tul>ercle,  and 
Kyphilomata. 

Si>inal  tumors  are  small  in 
size,  ran;rinf;  from  one-fifth  to 
one  and  one-fifth  inches  (one- 
half  to  three  centimetres)  in 
dijuueter.  The  gliouiJi  may 
dtJTuse  itself  for  a  long  ilis- 
tance  thnjugli  the  centre  of 
the  ci»rd,  forming  cavities  (sjt- 
ingo-myelia).  The  sareonmLa 
may  likewise  l>e  irregularly 
spread  along  the  surface  of  the 
cord.  Spinal  tuuiors  are  usu- 
ally single,  but  fibromata,  t!ie 
tiara-sites,  and  sarcoiuata  may 
l>e  multiple. 

The  favorite  locutions  for 
spinal  tumors  are  just  below 
the  mid-cervica.1,  the  upiwr  and 
the  lower  donwil  regions.  The 
fiecondary  changes  produced 
by  tumors  are  »iftentng,  hem- 
orrhfiges.  se<'ondary  degenera- 
tionit,  and  inflammatory  reac- 
tion. The  origin  juid  histology 
of  spinal  tumors  di^esnot  diflfer 
from  that  of  tumors  elsewhere. 

77*e  />iU£/H(Avij».— The  disease 
has  to  be  distinguished  from 
vertebral  caries,  tran.sverso  myelitis,  and  hypertrophic  pachymen- 
ingitis. The  (>oints  to  be  noted  as  regards  caries  are  the  ahsenee 
of  an  external  tumor  or  kyphosis;  the  small  degree  ftf  tendernesa 
and  rigidity,  the  age,  and  absence  of  tubereuUu-  diathesis.  The 
progressive  course,  beginning  with  pain.  followe<l  by  motor  and 
then  sensory  paralysis,  and  the  localization  of  the  symptoms  ex* 
eludes  myelitis.  The  differenliatiou  from  UN^T\,Tvi\\\\Vi  vw;\\^- 
iiwnuj^itin  is  ofteu  very  difficult. 


Fio,  126.— 8AHCOMA  or  Spi>al  Cohu, 
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The  clmrac'ter  o(  the  tumor  cannot,  ofton  1>^  tteteniiin«Ml  cer- 
tainly. The  prohiibilitiei*  are  in  fiivor  uf  Hurvoina  or  trlioni/i,  eii- 
pvomlly  in  niulillc  life.  Syphiloniu  may  be  8iiti{>ect^>(l  from  the 
history  antl  rfbults  of  trcMUnieiit.     Tubon^le  i»  vtTV  ran*. 

The  prof/nnsis  \n  ba<i  except  In  nyphiloiiia,  and  «»von  hen*  it 
may  be  koHouh.  Tuberclo  luay  perhaps  oeaw  to  grow,  i^ur^cal 
iutorfernnei*  now*  miVvm  tht*  life  of  Home  eftsefl. 

Trt fit mtnf. —Ill  syphilitic  tumors  apj>ropriat^»  n^niedicH  nmy 
do  ^food  and  sliouUl  l>e  vigorou^sly  UM'd.  In  tuben^le,  t^mic 
tr*'atment.  Iodine,  and  cod-l  Ivor  oil  may  l>t:>of  aervice.  Int^'lloniata 
luid  Kart!omata,  nitrntu  t>f  Hilvcr  and  firm^nic  may  bo  triinl.  Iii 
other  forms,  NymptomatU:  treatment  it*  all  tlint  ran  be  recom- 
mended medically.  In  all  ea^i'N  of  Hpfnal  tumor  ffur»cU*al  inter- 
ference nhould  l>o  oonHidered:  extradural  tumorH,  if  taken  etirly, 
ctiti  be  reuuned  wilh  y:reat  benent.  Even  In  mcdulbiry  tuiuors 
€?iiueleaiiMU  uia.v  do  wune  ^tmxI  in  the  narly  Ma^fe.  KxpIon»tory 
openiiionH  an>  Jutitinablc  if  there  jh  no  queHtiou  a^  to  the  diatrno- 
Airi  of  tuuuir.  The  mortulity  from  nuch  opt-ratiou  in  capable 
handf)  in  very  low,  though  it  is  more  djuigerous  than  trephining 
|lie  ttkuU. 

OAVITIKS   IN   THK   8PINA1.  roRD. 


The  oavitiefl  of  the  spinal  curd  are  known  an 

1.  Hydromyelia. 

8,  Myelitie  cavitiea. 

8.  Syrhijro-myelia. 

There  may  be  vari<mi!  com  bin  at  ions  of  thew*  prf»C4»W!teff.  the 
m(«t  conuimn  being  a  combination  of  hydrumyeliu  tuid  ttyringo- 
tiiyellH. 

IlYliHoMYKl.IA. 

This  is  ft  dilatation  of  (he  ceutnd  canal  <»f  (he  conl.  the  cavitv 
beimr  lllled  witii  fluid.  The  eondtti<»n  may  Iw  n»*N>eiati**l  witFi 
hydrocepbiilus  or  with  s]»ina  billda.  or  H  nuiy  be  independent  of 
theue  condition!^.  The  dilatation  may  l»u  eyMic  ami  irregular  or, 
aft  in  more  usual,  extend  throui^hout  the  cord.  The  dilatation 
extends  nutrc  tM>Mteriorly.  becauw?  the  jKiKterior  columnH  are 
funned  latest.  Thenhnonnality  may  be  Kllght  and  ^ivi>  rise  to  nu 
Byrnptoiii^.  Or  a  patbolo^ieal  |iroce«»8  like  a  glionmtcwi.s  may  de- 
veloji  upon  it. 

>lTELITK1   AND   HkMORIIHAGIO  CaVITIKB. 

Such  cavities  tnay  be  formed  in  the  cord  by  a  central  excavate 
ing  myelitis  or  by  Hiiiall  henuirrhagi***.  The»e  cavities  are  UHually 
»m;iM.  irrejfularly  di.Htributed,  and  are  lined  with  connective  ti»- 

eue.     Thoy  intiy  tie  formed  vn  TttJ^4^  Cttae*  lu  couneeUou  with  hy- 

droiuyelinor  neoplafiuis. 


Syriu^iri-iuyelia  is  a  disease  of  the  npinal  conl  characterizetl  by 
A  ilevelopiiieiit  of  tj^lioiiiatons  tissue  in  thn  central  p.'irts,  wirh  for- 
iiiation  of  eavitie.«.  Cliniwillj"  tlie  (li*feiu*e  is  soiueliuien  ehumo- 
lerizeil  by  ijoculiar  disturbmices  r>f  Hensjition  aiui  nutrition.  In 
many  ciusen,  however,  the  Kyniptoni.s  are  atj'pieni  and  the  di»- 
eaae  cannot  be  reoo^nizeil  dtiniit;  hfe. 

The  de.seriiition  here  triveii  c-orre«ponds  to  the  claAsic  mani- 
fcstiUion  of  tne  di8eAM\  and  it  is  intended  to  refer  to  syriugo- 
inyelia  prtMluce*.!  by  Klioinatosis  unlv. 

Ef  i ' »l f it/ f/. —The  disease  is  rare.  al>ont  two  hundred  eases  ha v- 
iiig  been  reported.     It  is  more  fj-et|uent  than  ainyutruphic  lateral 


Fjo.  127.— nnrmramoii  or  CVrAiniftrs  AvjonnwiA  re  Stbijioo.Mtki.u.  I 
)«v  ore*  of  «nAlKv«iA  :  ''f  aIiowh  thm  of  iberiixwinavithmia.  The  dnrkur  tUuhlm 
iw  wbert)  there  ift  aomtbesia  to  pain  aud  t^^mpt-raiure  (Bnikl). 


sclerosiN  and  ratlier  lesa  fre^pient  than  multijple  sclerosis.  It  oc- 
curs oftener  in  men  than  women,  and  develops  early  iu  life,  btf^ 
tween  the  a>fe»  of  fifteen  ami  twentv-live. 

It  occurs  especially  in  persons  wIri  follow  manual  occnpationM 
such  as  butehers,  tailors,  etc.  Traumatism.  prej;rnanry.  and  in- 
fectious diseases  seem  occasionally  to  jrive  rise  to  it.  HeretJity, 
syphilis,  and  alcohol  are  not  causal  factors. 

Sjjmjjt'tt/LK. — The  disease  bej^ins  insidiously  with  sojue  aching 
pains  in  the  n(»ck  and  annsatid  imnestheiiia  of  the  hands.  There 
J ^  soon  a  nius<Mdar  atrophy  of  tlie  hands  resembling  spinal  i»ro- 
(ffessive  muscular  atmphy,  with  perha|i8  antesHiesia.  A»  The  dis- 
eas*»  pro^^ri-sse-s  the  weakness  and  atrophy  of  the  hand  muscles 
btH'ouie  Uiore  noticeable  and  ^adually  extend  t<tward  the  trunk. 
The  jiCruphy iHiuios  on  lu  (toth  exirem\Vve*ativ\KA\\.  v\w  T«k\wvi\\wi.t. 


ititi.st  luitlio^Mioiiioiiirof  tlio 

Tlu'  W*^!i  tio  licit  bpoouie 
afTerttMl  until  iiitf.aiid  then 
Kt^!iprally  uliow  n  f<iMusTio 
jMirapU'^uu  Thi*  thro»t 
and  fiioe  art*  rarely  iii- 
volvrtl.  TiuTP  i«  fi  s4>iilii>- 
hh  of  the  »<]iiiif,  Kencrully 
in  the  (li>r>wi-luuihiir  rej^iun 
(Fig.  12H). 

ViisfMnutor,  spcretory, 
iintl  tn>|)hic  HyuintoiriK  nro 
pmniinmir.  Trio  h^inds 
niHV  \w  iFileniatouK  or  n*t\ 
ami  t'on|jn*8te<l.  Sweatintr 
or  Uryiiew*  ot  the  skin  may 
i>ocur.  Kniptions  appear 
on  thp  skin,  auch  iis  hullftr. 
heqit"!*.  and  eczeiim.  I'ain- 
W^hH  u'hh Id WH  attark  the 
finjjfers  uinl  may  destroy 
the  terminal  phalanj,'oM. 
Er^jKiftm;  and  uleumlionB 
also  <M'eiir.  The  nails  l>e- 
come  dry,  brittle,  and  drop 
ofT  (l*'i^;.  12!l).  Artlmtpa- 
thie.'^  and  BpontamHiUH  frac- 
tures liave  been  idjcerveil. 
The  pupiU  may  be  un- 
efpial  and  the  bulb  re- 
t  meted. 

Late  in  rho  disease 
hymptoniM  of  iiivolv»^mtMit 
of  the  medulla  develop.  At 
this  time  also  the  bladder, 
r<«otum.  ami  ^oiutaJ  rentres 
are  attiirked.  The  iii.sea8e 
proirreKseM  slowly  for  year*, 
with  remissions  of  viiriouo 
degree. 

Theeanlinal  i»yuiptoiu» 
are  a  pro^rewivn  miiHeii- 
hir  atrophy,  with  a  peeu- 
liar  partial  anfeMhehia, 
trophic   disturbances,  ami 

MHMiOMiM. 

i'athol4ygit>al  Anatomy.—The  »eat  of  the  digea^e  U  the  sab- 
etanoe  of  the  cord.  On  ojwninjf  it  by  transverfie  seGtioni*  one 
flndn  oiie  or  more  cavities  extending  in  various  ik^nrees  up  nml 
tlown.  The  most  fre<|uent  prinuiry  f*it<»  iw  the  eervieal  swellinjt. 
Vrtnii  h*'ro  it  usually  pa-swi-s  down  and  may  reach  the  wliol© 
tetifgih   of  the  cortX.     ll  a\»o  «xteuA*  \ivv(ivy^\  \avA  \\vi\v  Involve 


rio.  las.— sunwmo  Ci'RVATmK  or  8pi»r  in 

SVHIXOO-MrELtA  <ERB^ 
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the  Dt«duUn  and  the  nuclei  of  the  cranial  nerves.  The  eavities 
are  of  irregular  ehupe.  ^niiUl  sisu^,  and  filled  with  a  liquid  like 
the  cerebrfi-spimil  tluid.  They  are  tiituuted  oftenest  posterior 
to  the  oouiiuiHsure  and  involve  one  or  both  posterior  honiH.  but 
they  limy  he  ><»  extensive  as  to  involve  alnioi^i  the  wlmlt?  of  the 
centre  of  the  cord  at  Kouie  levels.  The  wnllti  are  usujilly  lined  by  a 
membrane  jind  Hurrounde<l  by  ti  trMomafous  tinsue  (Figs.  l30-i;i'i>. 

Thiii  membrane  is  coiup<jsed  of  a  rather  dense  L^liomatouM  tit^ 
sne.  It  may  be  abHent  in  some  iwirts.  The  glia  oells  are  in  vnri- 
o\x»  HtHiffS  of  development  and  det^enerntion.     Iti  parts  of  the 

'  the  new  growth  nniy  form  a  large  and  M>lid  ma^tf  occupying 


Fio.   \iBt.~  Srowimo    Ha.md   1.4   SvHiNoo-MvKUA   \J9  Ttpk  ow  THovtkSCs  D»- 


mo»tt  of  the  centre  of  the  rord.  Small  hemorrhages  and  foci  of 
myelitis  may  he  pre*«orit.  In  some  cast-M  there  is  evidenc**  of  a 
dilated  central  eunal.  with  neuroctia  hv|ierpliusia  of  the  walls  iLnd 
a  ffUomntous  inHltration  about  this,  liie  epithelium  of  the  cen- 
tral canal  may  forui  {>art  of  the  wall  of  the  cavity. 

Pat/ifj/if(ff/.— At  atMluC  the  sixth  week  of  fo»tal  life  the  central 
CAnal  of  the  cord  in  larpe,  diamond-shaped,  and  reiichcH  nearly  to 
the  anterior  and  posteriiir  isurfiu'es  of  the  cord.  Thi.s  cavity  (jrad- 
uallycnntriiPt«nTMi  unites  in  tlie  middle,  theanterior part  fonning 
the  central  canal  and  the  |M>.sterior  part  the  posterior  septum. 
The  |Kwterii>r  pjirt  uiay,  through  st>me  einbryolo},neal  defet-t.  fail 
t4»  close,  and  a  eonj^nitnl  cavity  may  be  left.  AlHiut  this  a  kI'- 
oma  may  develop,  and  we  have  syrin;;i>-iuyeUa.    The  oeutral  cajnttl 


ncM've  (vUs  iire  iiuHlilli*A- 
ti(»h»<>f  <.'i»ilhflial  litwut?. 
Tiii^  tiH^ut'  in  Its  noriiml 
tttntu  la  fiillfil  ii<*iin>f^lja. 
U  ij*u  luTVoussiibstiiiU'r. 
It  '}»  c(tiupoi!t<*i1  of  siiiiill 
cells,  rouiul  nr  uf  irrejfu- 
Inr  hhupo.  witli  a  larjjii 
iiurliMis.'tiHl  fine  flitrillnry 
priiU iii^!it  iiiiis.  i fi  ^lioiim 
tJip-so  opIIm  ftiv  rolntivc'ly 
111  11  r  h  more  iiuiiii*rf.tUH, 
wliilf  thf  llbrilliiry  net- 
work is  It*JsS  ('oim|)j<nu>ii&. 
TIkto  Im  ciiiij*iilerattle  v«- 
rialion  in  tlio  rt'lutivc» 
ric'lkiM*KSitf(H*ltsiLiHl  llliri\s 
however.  Whon  the  for- 
mer ur<»  vory  fr('f|uorit 
tlif  term  ^liot^ir<Himii  hits 
\M*t*u  wronjjflv  t;i%"en  to 
tlio  tunior.  'i'lu-  glioin/i 
iA  {KMietrntetl  by  «titall 
blood-VHWvi'Is  whiise  wnllft 
aiv  oltt'ii  <littt>ju'-*Ml,  an  that 
minute  iRMiiorrhafCfi^  oc- 
cur aiul  the  ^hoiiia  be- 
cotucs  stjUneU  and  pig- 
iiK^iiteil.  In  other  raHoa 
it  b  |k?ray  ur  yeUowinh  in 
color. 

The  rich  ccUuInr  ppo- 
liforation  iiigliouiuta  has 
Rll^[rt'^^t<Ml  ati  arialo|cy  in 
ilMj^rowili  tJ  that  (»f  in- 
llaniniation,  ant)  tho  t«ria 
tiflio^is  is  used  tin.  analo- 
JCOU8  for  m-nroKlia  to 
rnthinnnation  for  ronneo- 
tivt*  tissue.  GlittfiH  dif- 
fers from  nfK-rttsis,  how- 
t'vor.  in  ilin  fact  that  in 
the  latter  pRKTss  the 
tiiuliiplicntion  of  flbres 
doniinateH,  wliilc  in  tho 
foruivrit  iiitheceUs;  besides  thin,  in  ffliopi»  thert*  i»  a  tendency 
to.sortcninf;  and  funnation  of  cavities:  and  all  nerve  Dbrex  ili»> 
ai»i)ear.  In  sclerosis  .hiuip  nervy  libres  remain,  and  one  <tb»erve8 
the  presence  i»f  granular  and  amyloid  bodies. 

}*irulhti'  TitftH.~~\.  The  dirtenso  may  be  latent,  tdving  rise  to 
very  few  eyuiptouib  or  to  uoiw  thiv\,  ttx*  e\\vcTOCltftt«l\a. 


fioa.  180-l88.~-8iKrnuK«  or  Spinal  Conn  AT  Itir 
mwrr  Lbvhu  in  Byrinqu-Mycua  <lJHt-Hu>. 
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2.  Tliere  luay  be  a  period  of  Irritation  and  iwin  in  the  extretn- 
ities  followed  by  piiraple^iu,  with  fHWheiisurytroubleH,  lhi?iMiui>e 
ftujjj^sthiff  a  ohronir  triinsverse  uiyelilii*  or  a  Hrowii-t^tHiiuird 
panilybi». 

3.  There  is  a  t>-pe  in  which  bullwir  syrnptoius  develop  early, 
but  difTeriu^  from 
ordinary  bulbar 
parulyjsU  in  the  in- 
volvcnient  of  the 
tri^eui  i  nu8  and 
otheroninial  nerves 
nut  coiuuionly  at- 
tacked. 

4.  There  wttfonu 
eharaeteri/.ed  by  a 
rat  her  rapid  as- 
ceudiii;;.  paralysis. 

None  of  these 
typiw  fan  ordiiia- 
nly  be  rt^O|i;ni::©d 
du'rinj-  life. 

5.  Thureisa  tyi>e 
c  h  a  r  a  t-terized  by 
the  syiiij)ioms  of 
muscular  atrophy 
with  anult^osia  and 
felons  (Morvan'M 
disease).     In    this 


type  there  is  prob- 
ably a  coi 


•omplicatin; 
neuritis.  Some  as- 
sert that  all  CHses 
of  Morvan'8  di!*ease 
are  cases  of  syringo- 
myelia, but'tliitf  i& 
uot  pn»ven. 

I}ittf/tninh. — The 
disease  is  distin- 
guished in  its  t'las- 
sioal  form  by  (1)  itn 
bef^inning  nt  the 
period  of  adultts- 
ceuie,  (2)  by  the 
progresaive  museu- 
mr  atrophy  com- 
binetl  with  the  fie- 
culiar  dissoeiated 
disturbances  of  sen- 
eilMlitv.  CJ)  by  the  Fio«. 
t  roph  ic  disturb- 
ances and  Bc*f>li(>.sis. 

It  has  to  be  distinguishetl  fnjm  pro^^ressive  nuiSLudar  atrophy 
and  dystrciphy.  and  aiiiyotnipliic  lateral  wlerosis.  hypertrophic 
eervieal  paehyim'ninyritiM,  chronic  transverse  myelitis,  Morvan's 
disefise  aiid  aufefsthetir  leprosy. 

The  s*»nsory  and  trophic  disorders  and  scoliosis  enable  one  to 
dlttint.'aish  it  Trom  progressive  muscular  AtTovU^f.    Iw  V^v^cev 


Fio. IMS. 
133-135.— SacTiOHu  OF  8PIVAL  Conn  at  DiFrauorr 
Lsvstii  vt  8tiukoo>Hvxlu  CBrithl.). 
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the  rtiseoointloii  of  th**  spnsnry  RVinptotn}*  is  imt  orosent,  nnd  the 
HMii't^thesia  is  iliMritiiiTt'il  nluriy:  \\w  mui's*'  uf  tlie  iu'rv<vs  or  in 
nhiirply  cirviiiUMTilKHl  |ii.'i(|iic*H.  Jn  mmie  cawH  iliu  piMuiHjir  tu- 
hemilar  (liwiLSf  nf  the  skin  ntul  the  histitry  nf  tlic  t'lLst*  make 
The  dia^jnosis  easy.  \u  leprosy,  also,  tiiere  is  a  pcrineunlih.  and 
the  eiilari4»tl  jiillaiiied  iiervi-s  may  be  felt.  I'ortions  of  the  skin 
iriay  l)0  oxeistnl  ami  eKamiiieil  fortlie  lepmiiH  Imetllus.  As  repanla 
tho*  dilTerentiation  from  M(trvan's  disease,  this  eiuinot  often  !*«• 
done.  Still  whillow.H  are  rare  in  tirdinarv  form»  of  syringo 
myi'lia.  Morvan's  disease  be^rins  in  one  hand  and  slowly  extend^ 
wi'tli  riMnl.'KHiiins,  to  the  other.  Csually  there  is  lo8»  of  tnctilc*  us 
well  as  thennie  and  pain  sonw. 

I'/te  pnii;ftosi,s  so  far  its  life  is  coneerned  is  bad.  Hnt  tht* 
diseitse  h*L»*  often  a  lonjj  eonrse.  rangini^  from  rtve  to  twenty  yeans 
and  perioils  fK'our  in  whieh  the  pffi^^ress  of  the  diHeo^e  seeui» 
arrested  anti  improvement  oeeurr*. 

Tnatmt' lit.— It  is  not  impossible  that  wo  may  find  some  dm tc 
whieh  actH  HiweifU-Hlly  on  tchoiiiatonM  tissue,  oh<H>kint;  itn  i^rcnvth. 
At  prt»Ment  we  know  of  imly  two  Thn»^'s  whieh  may  i^onsibly  do 
tliis.  nitrate  nf  Hilver  ami  arsenir,  These  tlrn^^s  slionld  U-'iriven; 
and  fur  the  rest,  tonie  antl  symxitouiatic  treatment  are  indicateil. 
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This  name  {8  given  to  a  functional  disorder  oharuvt<?ri£ed  by 
^reat  pain  and  tentlernetiM  alun^  tlte  spine  and  a&VH'iated  with 
a  neurasthcnie  antl  hyst4?rieal  condition.  The  diiietute  ha£  been 
dcM^ribeil  as  spinal  hyjK'rwmia  (Hannnond)  and  av  spinal  auwtnto. 

Etiology. — Spinal  irritation  l8  far  nuire  fretjuent  in  women 
than  in  men.  It  oecnirx  between  the  li^jrea  of  fifteen  and  thirty- 
five  chiefly.  A  neuropathle  eonstitution  usually  oxiflta.  The 
exciting;  enusos  are  mentil  shocks  an<l  trauma,  wliieli  latter  need 
be  only  Hlight:  excessive  physical  and  mental  work  in  yonn^ 
p*H>ple;  uterine  displaremoutH.  8extml  irritation,  eye  strain;  and 
Kometinies  infectioUM  fevers.  1  have  «een  rasea  which  were  the 
residuum  of  Bporadic*  cerebro-spinal  inenintrftis. 

/ii/mpto/uM.—TUe  disoa»^  usually  comeK  on  slowly,  with  feel- 
ings of  tendernetis,  |Miin.  and  liurtiintir  in  the  back.  Walking  hi- 
oreaflesthtH;  sittitit?  and  usin^;  the  arms  soon  do  the  same.  The 
neck  tires  on  aiiy  exertion:  and  severe  jmroxysms  of  a  1>oring 
neckaohe  or  of  headache  or  backache  occur.  The  patient  has  to 
lie  down  nearly  all  day,  and  finally  in  bad  raises  remains  in  bed. 
There  are  tender  pointH  on  each  side  of  the  spine,  penerally  at 
about  the  level  of  the  sixth  cervical,  fourth  to  sixth  donuiK  and 
dorso-hunlmr  junction.  Thes*»  points  vary  in  position  and  sensl- 
tjpeness.  Pressure  on  them  u»ay  cnuse  nauj«oa,  pulse  disturb 
Aoces,  parietithesia,  or  rodiaUu^  v\uw.    t\\«  »Vav\  w«tT  v&fe v^wrV^  v* 
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senjiitiv^,  and  there  mny  be  sensitive  points  over  the  ovaries  And 
epi^UAtriiim. 

Tlie  rerteies  are  exaggerate<l ;  there  is  some  motor  weakneiss, 
and  the  [Mitient  may  be  unable  to  walk,  Gttand,  or  u^e  theaniiK 
vor>*  much,  but  this  is  due  more  to  the  weariness  and  fmiu  that 
result  than  to  actual  paralysis.  Some  wat*tini^  ooours  in  the 
limbs,  but  de^uerative  reactions  are  never  found.  Occasion- 
ally the  patient  has  cramps  and  twitchimrs  in  the  extremities, 
yometimes  there  occurs  in  spinal  irritation  a  nearly  complete 
paraplejt^ia.  This  fs  usually  hysterical  and  always  is  functional. 
When  such  n  combination  of  spinal  irritation  and  t^iraplei^la  is 
chusimI  by  injury,  it  is  called  "concussion  of  the  spine."  Mental 
symptoms  such  its  undue  Uesi>ondency,  irritability,  nervousness, 
and  emotional  erises  are  often  present.  Neither  hysteria  nor  men- 
tal feebleness,  however,  necessarily  chai-acterizes  spinal  irrit^ition. 
Many  |>atients  are  unusually  briglit.  hofK'ful.  and  intelligently 
anxious  to  recover.  Sleep  is  usually  jioor  and  disturbed  by 
dreams.  The  hands  and  feet  are  often  cold  and  clamuiv;  the 
pulse  i»i  rapid  and  of  variable  tension.  The  urine  is  of  light  spe- 
ciftc  (jravity.  with  relative  excess  of  phosphates. 

Viscenil  symptoms  are  common  in  must  cases.  They  consist 
of  sensaTi<»ns  of  respiratory  oppression,  palpitations,  anorexia, 
nausea  and  vomitiu;;,  constipation  alternating  with  diarrhu'O, 
attacks  of  polyuria,  ami  sometimes  vesical  and  genital  weakness. 
The  symptoms  are  usually  exaf;i^rated  at  the  menstrual  |>eriod. 

The  disease  runs  a  chn*nic  course;  it  always  lasts  months, 
often  years,  dejwnding  largely  upon  treatment  and  surroundings. 
Some  of  the  synijitoniM  of  tl»e  tnnibh'  may  rL-main  for  a  lifftinie. 

J'atfiofttt/t/.— The  symptoms  of  the  disease  corres|>ond  exactly 
to  what  would  follow  from  an  irritation  of  the  spinal  meninffes 
and  posterior  bninches  of  the  mixed  spinal  nerves.  Hence  the 
name  spinal  irritation  can  hardly  be  improved  u|M>n  at  present. 
The  fact  that  classical  cases  follow  an  acute  nienin]^itis  leads  mo 
to  Iwlieve  that  a  hyi>erjpmia  jjenerally  underlies*  the  condition. 

l>iaf/no>ii^.~Th\s  must  be  made  from  cervical  caries,  onrnnic 
disease  of  the  spine  and  of  the  cortl.  In  caries  the  rii^idity,  de- 
formity, and  localized  pain  are  ir^ nerally  sufficient  hplp*.  Chnmlc 
meningitis  i?*  distin>;uishe4i  by  the  historj*  of  an  acute  onset,  the 
symptoms  are  more  stable,  there  is  more  rijujidiry,  and  the  pains 
are  extrinsic  and  radiatint^.  The  hysterical  symptoms  are  absent, 
and  the  tendency,  on  rest,  is  always  toward  recovery.  If  there  is 
a  rhronic  menin^o-myelitis  or  myelitis,  the  paralyses  will  be  |>er- 
haps  jfreatcr.  and  there  may  be  dejcenerative  muscular  chan(je-8, 
ames^thesia.  and  involvement  of  the  sphincters.  In  a  functional 
fialsy  then*  cannot  Im*  conipl«»te  degenerative  electrical  reactionf 
or  permanent  sjihincter  paralyses. 


DISEASES  OF  THK  NERVOUS  SYSTEM. 


yVo/;»o.¥/.v.— Nearly  all  riix's^^M  well  eventiiaUy.  Persons  with 
a  weak  will,  fuchlv  liudy.  and  iifurupatliir  roiitttltutioii  tiavt*  tho 
worst  nut  look.  Tniuuiatjc  tyi«i««,  if  uaoomplioatcHl,  are  not  luucU 
worse  timii  others. 

Treafmcttt.— The  treatuieiit  must  be  a  nKMital  o.s  woll  an  phy- 
bical  oiiL*.  Tht*  patient  may  \m}  put  to  bed  at  (Irtit.  but  hho  should 
be  kept  employed  and  intL>rei«ted  if  pof^tKible,  and  Kite  should  lioon 
Im!  cucoumgcd  to  walk  and  work  a  little.  Her  surr(iundinjr« 
kIiouKI  be  not  tootfyuiputhetir,  and  her  daily  life  should  beHebe<i- 
uled  exactly  for  her.  She  should  l>e  well  fetl,  but  not  i^tufTed. 
iDternally  it  i:^  cu»«tonuiry  to  i^lvo  Htrychnine,  iron,  ndneral  aeidi«» 
salieine,  and  (juinine  us  tonics;  mo<lerate  eourws  of  brornideH  in- 
terruptetl  at  times,  or  fiuuill  doses  of  eodeia  and  valerian,  may  bo 
used  as  flmhitiveii.  Indian  hemp  and  the  anal^e^les  may  he  of 
sepvice.  1  have  awn  no  good  from  areenie.  nitrate  of  hilvep  or 
gold.  Iodides  and  the  Halicylatwi,  however,  are  u»eful.  For 
sleeplewiiiess  g\ve  a  draught  of  quatwia  water  at  iii^ht.  and  make 
tho  patient  ho  on  a  hop  pillow  or  inhale  the  Htcam  from  l>oilin^ 
water  In  whti»h  htjps  have  been  thrown.  Locally,  e#)uuter-irrita- 
tion  nlouK  the  biifk  must  Im*  kept  up  at  Htnte<l  intervaln.  Tor 
thin  purpose  one  may  use  niuHtard,  itxline.  biiHterH.  the  cautery, 
and  tlu'  ^^alvanic  eurrent.  The  faradic  eurrent  wi!h  a  wire  bru.sU 
18  most  eflleuciouH  for  removing  the  eutaneouM  hyperfl'f«the.^ia 
(AuKtie)  if  the  i>Atient  ean  lie  persuaded  to  i^tand  the  pain. 
CupH,  lewdjeH,  Baunijfartism  and  Hplints,  jackets  and  bnices  all 
luay  have  to  be  resorttnl  to  eventually.  A  very  tyrwit  deal  de- 
I>ends  upon  the  i)erseveranee  and  t^ersoiiallty  of  the  physician. 

Spinal  Exhacstiox  (Spinal  Nbi'rasthknia). 

This  is  a  condition  which  ia  neUrlythe  opponlte  of  spinal  Irri- 
tation. It  occurs  HA  often  in  men  as  women  and  during  middle 
life  or  the  climacteric. 

ICtiolof/i/. — It  occui*«  oftencKt  in  brain-workers  and  the  edu- 
cated clajwes.  The  principal  exeitin;;  ejiuws  are  tilnK^k.  injury, 
overwork,  sexual  exeet^es,  mui  exhauHtin;::  iUmwim-s. 

The  jtj/mjitoms^  which  come  on  slowly,  con»i.st  chielly  of  a  gen- 
eral motor  weakness  and  comiition  of  eshaustion.  Tho  patient 
cannot  walk  far  or  ptand  lonir.  HIb  reflexes  are  weak,  the  mus- 
cles Ket  wa*ted  an*!  tlabby.  There  are  some  paiii!*  and  burning 
or  creeping  feelinj^s  alonjc  the  Iwick  when  any  exertion  is  made. 
The  stomach  is  weak,  tlie  bowels  irritalde,  the  sexual  power 
nearly  jfone.  Headaches,  insonniia,  mentiil  deriression,  and  hypo 
diondriasis  are  present.  The  ilineas*',  in  fart,  presents  many  of 
the  spituil  anil  neura-sthenic  chantcters  of  spinal  irritation,  but 
the  pain  ia  Jenft  and  the  motor  vivaWuvn^  uwxv^U  ^jreater. 
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^Vheli  thi«  Intter  reaches  the  fKiiiit  of  parai>lef;ia  nml  follows 
Hhix^k  or  injury,  the  trouble  t8  al»o  called  "  (^oncustiion  of  the 
«pine."  \Vhtfth«r  an  ftnuemia  underlies  it  we  doDotkoow.  There 
is  (wrtainly  a  nutritional  defect. 

The  dia^oHis,  course,  auid  prognosis  are  muoli  the  same  ob  ia 
spinal  Irritation. 

Titatnient. — Tlie  disease  may  be  associate*!  witli  sprains  or 
surpieal  injuri««s  which  need  attention.  Aside  from  this,  the 
treatiueut  nmst  be  largely  in  the  nature  of  the  rest  cure.  Mas- 
sive do8es  of  tinr.  nux  vomicii  may  Ih*  used  ("i  xxx.  to  il,  t.  i.  d.), 
combined  sonietiuiea  with  a  tittle  opium  or  codeia.  At  the  saine 
time,  electricity,  massage,  Iwiths,  and  strong  feetlinj;  are  required. 
The  patients  usually  improve  on  first  ^n^  under  treatment. 
thei»  relapse  a  little.  The  physician  must  keep  something  in  re- 
serve for  these  relajMies, 
^9 


Pio.  187. 
Via.  llti.— Tbb  Cehrbiial  VcsiOLift. 

KlO.   IK7.  — PlKTWErt    PRVICUJPMKKT  or  VK8l(n.K«  1KTO  FORK-BRAIIf  (VoRDKIIRIRN). 

TwmmtihUAtv   <ZwiBi-aKMiiuN),    Midbiuih    (Mittcuiirn).    HiND-mun   (.HiNrvK- 
niRK),  JL5IU  ArTKR-uiuiN  I  NAcniitR:*).    Tho  cmvlUia  (HOhleD)  of  Um  v««lal«a  «ra 

bvliitc  fontuHl  Into  tlwf  vt^jiLrirkt*  (Edltifcur). 

t.  Frbiii  the  Kecondnry  Anterior  vesicle  there  tfrow  the  cerebral 
hemispheres,  rorpuK  culiosuiu.  fornix,  nnterior  coiniiiiMt^ure,  and 
forpiKs  Hrriudiin.     TIun  fitrniH  tlu^  fnnubrain. 

2,  rroiii  lilt*  priiimrv  anterior  vrsiele.  the  optic  thalami,  optic 
coiiiiiiiHKiire,  iiifuudilnuliiin,  and  corpora  albioantia.  ThiH  forms 
the  'twceii-braiu.  The  olfactory  lobw*  and  optie  nerves  are  con* 
iiecte*!  witli  thin  vesicle. 

:i.  From  the  middle  cerebTnV  veKlcle  ttiere  grow  the  corpom 
qitniirii^niiii&  and  cerebTa\  \>eA\i.nc\««.    *\\sS&  Sa  >2itt»  ■U3SA.-\««i\w. 


ANATOMY  AND  PHYSIOLOGY  OF  THE  BRAIN. 


4,  From  the  fourth  veeicle,  the  cerebellum  and  pons.  This  is 
the  hintl-brain. 

0.  Fmni  lliu  fifth  vesicle,  the  inednUo,  wliich  conf»titute8  the 
after- brain. 

The  development  of  these  partB  Is  shown  in  the  accompanying 
diagrams.     In  man  the  fore-brain  is  enormously  developed^  the 


Flo.  188w— OiiLL  FuBTHCA  r>STELx>puENT  OF  VrAicz.Ks.    The  cflTbrum  to  bdng 
fomied  out  of  Uw  &nt  vndcle  1*  CEillngvrX 

Hween-brain  moderately  developeil.  the  olfaotory  lol>e8  atrophic, 
the  mid-brain  almost  rudimontarj',  the  hind-brain  well  develoi^ed, 
the  aftiT-brain  relatively  riot  iiiTU'h  developeil.  In  the  process  of 
development  of  the  brain,  the  neural  canal  becomes  variously 
enlar^red  luid  con.stricted.  until  tho  ventricles  of  the  brain,  tho 
foramina  of  Monroe,  and  the  aqueduct  of  Sylvius  are  fonued. 
The  ventricles  are  the  two  hiteral,  the  third,  fourth,  and  fifth. 


Fio.  iaD.—PuBTRBB  Dkvxlophk»t.     The  dotted  imes  show  tht;  oHKituu  gub- 
dirUoD  Into  Tesioles  ^linger). 

The  foramina  of  Monroe  connect  the  lateral  and  third  ven- 
tricles; the  aqueduct  of  Sylvius  connects  the  third  and  fourth 
ventricles. 

The  different  segments  of  the  brain  as  thus  enumerated  are 
composed  of  deiK>8its  of  nerve  cells  forming  (Cray  matter  or  ^an- 
priia.  and  strands  of  nerve  fibres  connectinjy  these  ganglia.     Most 
of  the  general  description  of  tliese  \)arts  \uufel  \>e  v^vjWftw  \Tv»va 
treatises  on  Aa&tomy.     I  propose,  howesver*  to  ei\v\\\xftT^\«  ft.i\*V  ^^ 
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M-rtUe  the  variouH  pitin^ljotiir  depoHits  found  in  ttu*  brain:  then 
sliow  the  way  in  which  they  are  eonnvct«$i.l  with  euch  other  and 
thf  Hiiinal  ('ord. 

'VUv  isixtoen  KanKtionic  depottits  of  the  brain  an*  arrauged  iu 
the  diir>'renc  he^itientK  as  Hhown  here; 

1.  Cerebral  rortex.  1 

2.  Copput*         i  Cauilate  nuoleua.       >  Pore-broln. 

ftriatnui.  /  LenticuUir  uueleu8.  ) 
8.  Oifju'tory  lobe.-. 

4.  Optit*  thaJaiiniH.         '| 

5.  Corjiura  trcnirulata. 

6.  Corpora  niainil. 

7.  Luy*M  iiody.  J 

8.  Coriiom  quadri^yemina.  i 
0.  Red  lUick^nH.  :- Mid-brain 

10.  8iib>*Tmitiii  nit^ra.  ) 

11.  <)eri*h**llar  mrtex.  J 

12.  Cerebellar  nudei.  [- Hind-brain. 
18,  Pons  iiuelei.  ) 

14.  Olivary  body,     i 

15.  Nodafnuclei.      [-After-brain. 
10.  Cranial  nuclei.   J 

Tfie  Cort*-x  Ctrtbri  out!  the  Couvolutionji.—Tho  ffray  matter 
of  the  «\irface  of  the  brain  ia  nAlIe<l  the  cortex  cerebri,  and  it  is 
by  far  the  larjjeKt  and  luopt  iiu|Kirtant  lieposlt  of  nerve  cellH  in 
the  bixly.  The  eort*?x  is  from  2  t*>4  nihi.  (one-twelfth  toone-ftftll 
of  an  inch)  thick,  and  it«  total  superilclal  area  Ih  l.HOO  to  2,7UO  Kq. 
ctni.  Ttir  area  of  K^ay  matter  [yiuK  in  the  Hi^itures  is*  about  twice 
that  lyin^  on  the  Hufface  (DoiialdHoti).  Ttie  cerebral  cortex  is 
arranged  In  foidH  or  enuvolutionf  (jcyri)  separate*!  by  tiKHures  or] 
Kulci.  Tlie.M'  ilMsures  divide  tlie  brain  also  into  iol>e8,  The  fl»- 
iRureH  of  the  brain  are  divided  \%\tQ  primary  and  fteroitdary.  The 
former  are  iH-tittaneiit,  and  pn'vent  little  chancre  in  size,  locatiuu, 
or  direction.  Tlie  latter  are  varialile  in  all  tijeso  respect*,  and 
are  often  called  nulci  for  purpoHes  of  dibliuctiuu. 

The  prinuiry  tisKures  of  the  brain  are; 

The  lon^itudtnal. 

Tlie  trauKverbe  or  choroidal. 

The  Assure  of  Rolando  or  centraL 

Tlie  (iwiure  of  Sylvius. 

The  imrietAl. 

The  parieto-oocipital. 

The  calcarine. 

The  position  of  theeo  Assures  is  indicated  on  the  accompuk^ 
inp  diafcraniK.  whicii  are  based  on  dewriptions  of  Wernicke,  Eber- 
Rtaller,  Wilder,  ('unnin^tiam,  and  nuiny  oiKservations  of  my  own. 
I  have  not  spiu-e  to  irive  detniled  descriptioim. 

The  seconilarv  njtsnreti  or  **ulei  will  be  enumerated  in  deincrib- 
iny  the  lobes.  'Tliey  are  divided  into  the  typical  or  more  or  leas 
conRtant  and  the  atypical  or  tertiary  fisfiures. 

The  primnry  flsHiires  divide  tiie  cerebrum  into  various  pOP- 
tion^t  chilled  IuIjcs.     The  lobes  are: 

Frontal.  The  central  or  island  of  Beil. 

Parietal.  Olfactory. 

7>u»porai.  Limbic, 

Occipital.  ^_ 
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77tf  frontal  i  Iff  if  \H  litiiiteil  behiiitl  by  the  fl»ture  of  Rolando. 
and  oil  the  luediaii  surfaot*  by  the  callotio-uiaruiiml  or  subrroiital 
tl^sure  and  its  n^oeiidiniL!;  bram^li.  It  hoA  l\w  following  sulci.  I. 
bupohor frontal  and  jiU|tt*rior  pni'central.  ;J.  Infuriurfruutaland 
inferior  pnpcentml,     rt.  Olfactory.     4.  Tri-radmte. 

In  the  frontal  lobe  are  the  following  eonvolutioriB.  1.  Pnerton- 
troi  or  ju^eendin*:  frontal,  having  on  its  median  surface  (a)  the 
paraoeiitral  kibule.  *2.  First  or  KU|M*rlor  frontal.  8.  Second  or 
middle  frontal.     4.  Thini  or  inferior  frontal  (Fig.  140). 

J'ht'  jHtrtftnl  litfn  iH  limited  lK*hiiid  by  tl»e  parieto-occipital 
and  anterior  oeeipitjd  fl.MxureH.  below  on  its  outer  surface  by  the 
Bylviaii  li.x.Hure  and  a  line  drawn  ba<*k.  fntni  Hh  upiKT  end  to  the 
lower  part  of  tlie  anterior  oeeipital.  In  front  it  ih  limited  by  tho 
flti«ure  of  Kolaiido.  On  it8  nieiUan  »<urfiu'e  it  in  limited  in  front 
by  tlie  aM-endinf?  branrli  of  the  ealloNO-niarginal  or  Kubfroiit^U 
fissure,  beliind  by  tlie  parietooccipital,  and  below  by  the  sub- 
paxietal  llKsure.  Its  inii>ortant  Hulci  are:  1.  Theparietalor  inter* 
pftrietal.  *l.  The  post -central.  The  convolutions  formed  are.  on 
the  convex  surface:  1.  Tlin  pout-central  or  a^eendioK  parietal. 
2.  The  superior  parietal  lobule,  havintf^(»n  its  niediati  surface  \a) 
the  i|uadnite  lobule  or  pra*euneU8.  a.  The  inferior  pariet-iU  lobule, 
whieli  is  i'oui|MXHcd  of  (a)  tl»e  «upra-marKii»al  kX^ii^  (^'>  ^he  anjjru- 
larKyrus.  Tliese  latter  jjyri  are  variously  dewribed,  but  it  is  best 
to  rekNird  one,  in)  tlie  siipra-maoJrinal,  hm  tliat  surrounding:  the 
iMwtertor  end  of  tlie  ttusure  of  »SvIviu»;  the  other,  {h)  the  nnf^ular, 
n«  that  be;:inniiin  at  the  upper  limit  of  th*'  fin<t  temporal  ilssure 
and  exten4liii>£  back  a»  far  iis  the  anterior  oeeipilal  lissure. 

Th*'  Occipftttl  htfft. — TlilH  is  liiuiteil  on  its  convex  surface, 
ftiiteriorly,  by  the  parieto-o(»cipltal  llssiir*',  laterally  to  this  by 
tlicanterioroccii»italand  infprior<M'cif>ital  li«*ui*t*s.  ThciHMn  ape« 
form  a  sinulo  continuous  llstsure  sharply  sei^Minitint;  the  occip- 
ital from  the  other  lobes.*  On  itM  median  surface  the  parieto- 
occipital lissure  limltsi  the  1o1h»  In  front.  On  the  under  surface 
the  anterior  ed^fe  at  the  tentorium  about  marks  the  anterior 
limit. 

The  sulci  are:  1.  Tlie  tmnsverse  (K'clpital  (ai-H*  fissure  of  some 
writerii).  2.  The  liniwrior  or  lateral  occipital.  3.  The  inferior 
oocipltrtl.  On  the  median  surface:  4.  The  calcarine,  whicli  joins 
tiie  parieto-occipital.  5.  The  inferior  occiptto-temporal  or  fourth 
teniporal. 

The  convobitions  on  the  convex  surface  are-  1.  Tlie  »ui>erior 
occipital.  -'.  The  middle  occipital.  *^.  The  inferior  occipital.  4. 
The  descending  »*ccipital.  On  the  median  surface  we  llnd:  5. 
The  cuneus.     0.   Descendinif  oc<upital. 

T/tt-  TemfHtral  Lnhf. — The  oouvc-t:  t:»r  lateral  surface  shows  the 
followinjr  sulci .  I.  The  flrst  temporal  or  parallel  sulcus.  3.  The 
se4*ond  or  middle  sulcus.  On  the  umler  and  median  surfaces  are: 
y.  Tlie  Third  or  inferior  teniiinrnl  sulcus.  4.  The  fourth  temporal 
or  inferior  occipito-tem|M»ral  op  collateral  sulcus,  which  extends 
into  the  occipital  lobe.     5.  Tim  hippocampal  sulcus. 

The  convolutions  are.  1.  The  llrst  temiM>ral  convolution.  2. 
The  MH'oud  temponil  convolution.  U.  The  thinl  temporal  COD- 
volution.  4.  Tlie  lateral  occipito  temporal  or  fusiform  oouvo- 
hition.  5.  Tlie  median  occipitotemporal  or  lin^fual  convolu- 
tion.   6.  The  hippocampal  convolution,  which  is  an  extension  of 
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4  And  5.    7.  The  uncinate  convolution,  which  in  an  extension 
of  6. 

Tftf  Islauff  of  Rett  globus  centralis,  lobus  caudicis}. — This  ba« 
a  circular  sulcus  surrounding  it.  and  several  more  or  lesa  Bhort 
sulci  dividing  it  into  from  five  to  seven  short  »ryri. 

The  limbii:  lobe,  if  described  tia  a  separate  lobe,  is  made  to  in- 
clude anteriorly  the  pyrtis  fornieatus  or  gyrus  cinguli,  back  of 
this  the  isthmus,  then  the  hippo- 
CAiiipat,  uncinate,  and  dentate  con- 
volutions (Fig.  UO). 

The  offrtritny  lobe  is  rudimen- 
tary in  man.  Its  |x>eition  is  shown 
in  the  diairrains. 

The  operctUum  is  the  part  of  the 
brain  ttiat  overlafis  the  island  of 
Reil.  It  consists  of  a  fronto-jMiri- 
etal  part,  formed  by  the  lower  end 
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Fio.  1  n.— iiKcn'tax  or  Coktcx  or  FnoitTAL  Lobe  Staiked  bt  Weiokrt'h  Mstrod, 
showlDfc  the  flbre  eystenu  and  layrrs.  1.  2,  S.  4.  Tha  gangUonic  udl  Uyem:  n, 
neurogliii  layer;  b,  langential  tlbm;  r,  Biipernulial  network;  d,  outer  »itr1pi>  of 
BalUar^vr  or  01eaiiarl''s  atripe :  e,  inter  radial  network ;  /.  Inner  atriprt  of  Iloil- 
larjTer ;  g,  radial  fibres  of  white  matter  <afler  Oberstvint^r  nnd  yAinger). 

Fio.  I4S.— Ssmos  or  Cortex  or  Fro-stau  Lobe  (aptkr  (Jotot).  I,  NeurojcUa 
or  hnrren  layer;  S,  small  pyramidal  lay^r;  3.  larpe  pyramklat  layer:  4.  IrreipiLor 
and  spini11e-f**il  layer.  At  U^  a  depocit  of  Kraoular  cells  forma  a  &(lU,\a'3tec  Vtk>^DK. 
sensor?  ctcciitiUit  area  of  the  cortex. 
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of  the  two  central  convnlntions.  a  frontal  part  fonued  by  tlie 
hiw  of  the  inferior  frontnl  (•Diivolutlon.  and  ii  t4»inj>oral  part 
f(jriii(»d  by  tbt^  tii>  of  the  temiMjral  iul>e. 

The  euiieiis.  prn>eiiiieuN  and  papaceiitrnl  lobute  are  iiiiportaxit 
siibdiviHioiis  on  the  median  gurfa<*e  of  the  bralu.  Their  position 
and  boujniarif*jt  are  shnwn  in  the  ruts. 

Affcmst^nfiirttl  Antilntny  nf  the  i^ontohitiorM.—The  cortex  of 
the  oerehnini  is  eouipuHod  of  uerve  eelln,  u  network  of  nerve 
fibres  and  proee8**e.s,  and  of  neurojjHa  titwiie.  SuperiiupowMl  upon 
it  ii*  a  very  vascular  iiiouibrane,  the  pia  mater,  whieh  kgiuIh  a  rich 
pK'XUs  of  vew*el?*  into  it.  We  shall  proceed  to  ptudy:  Ist,  the 
structure  and  arrangement  of  the  nerve  and  neuroglfn  eells;  2<l, 
tlie  arrani^'inent  and  eonneetions  of  the  nerve  plexuHett,  On 
b<»th  thejte  ptdiitii  new  fwt**  are  being  con8tju)tly  added,  and  the 
pretient  *le»eription  mu^Jt  be  in  nnuiy  reapeots  only  provit«ional. 
1st.  The  eells  are  arranged  t<»  a  eertain  extent  in  lavera.  In  the 
outer  hiyer,  next  the  pm  mat^r,  \»  a  ilepoHit  of  iieuroj::lia  tiiiHue 
ooutuiuing  "Hpider  cellH."  Beneath  the»«  are  t^nialK  somewhat 
Irre^Nilurly  sliuped  pyraniidal  cells  (an^nilar  eelln  of  I>ewii*);  next 
coiuv  lari^-e  pyraniidnl  c^lln;  ami  deenent  of  all  irreK"larly  tfhaped 
cellM  (iiicludiuij  the  granule  c«*ll8  of  Luwim)  and  Hpindle-shuped 
cells. 

In  the  abov«j  I  have  ilejMrribed  four  layers  of  cellH,  and  thla 
nuiy  ^K*  considered  the  type.  Sorno  anat^uuiHtj*  dp*icril>e  15ve  typi- 
cjil  luverH,  ttie  Qfth  beiu^  ma<lo  by  a  subdivision  of  the  fourth 
(by  Aloynert)  or  of  the  third  (by  Lewis).  The  citnnnon  fourdayer 
type  Ih  founil  in  the  central  convohition.s  and  frontal  lol>e.  In 
the  fx^eipittil  rcjtrion  there  are  ^ix  (Ix'Mit*)  or  eight  iMeynert)  layers 
described.  Them?  art*  formed  bv  the  interfrtisitJon  of  (granule 
eelly  which  subdivide  the  third  layer.  Various  typos  of  cortex 
are  dencrtbed  depending  upon  the  different  degree  of  develop- 
ment of  the  cell  layerH  anil  upon  the  llbre  arrangements.  The 
eoiunion  or  motor  tyrH*.  oa  \u\»  been  t«late<l,  hiui  four  layers.  The 
large  pyramidal  oelfs  are  here  numerous  and  are  arranged  in 
tihiHterF«.  Tlie  sensory  type  has  at  legist  live  layers,  as  described 
for  the  oc(*ipital  cortex,  and  here  the  large  pyramidal  cells  are 
few  and  iHofatfMl.  The  pyramidal  ecUs  are  arrange*!  with  their 
apices  i^tointing  to  the  periphery.  They  give  off  apical,  lat-i'ral, 
and  bxuuvl  processes.  The  basiil  process  of  tlie  pyramidal  cells  is 
<!ontIuutul  iLs  an  axi.s  <'yiinder.  Some  pass  down  into  the  white 
matter;  othrrs  turn  upatidi  enter  the  flore  Bvstems  of  the  cortex. 
The  s|>indle  celln  point  toward  the  periphery  also,  except  at  the 
bt^ttom  of  the  sulci,  where  they  lie  parallel  to  the  surface.  Their 
prcK'osses  connect  neighboring  areas  and  itre  called  associative 
lib  res. 

The  small  pyramichd  and  spindle  cells  measure  about  10  x  18^; 
the  hirge.  aux  40 /i  (^^  x  nig  in.).  There  are  in  the  upper  central 
and  pariicentral  cuuvolutionH  giant  cellet  (of  Betz)  whlcu  lueaBure 
la'ix  .Vi/i  (  sinx  j^n  in.). 

Despite  the  great  variety  and  coiuplcxity  of  the  cortex,  it  is 
probable  that  there  are  but  three  principal  ^'lasses  of  ceili!:(l) 
thosH  wfiicli  receive  nervous  impulses  aiai  which  lie  nhietly  in  the 
Hecond  and  granule  layers;  CZ)  those  which  jtssoeiate  and  co- 
ordinate theM*  impuls('s,  and  whieh  lie  in  the  se<!ond  and  deep  in 
the  fourth  liiyers  (small  pyramidal  and  spindle  cells) :  and  (3)  those 
which  diseharge  impulses  and  which  lie  In  the  thu>d  layer  (large 
pyramiditl  uella). 
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The  fibres  and  plexti^esof  the  cortei  arecomposod  of  prooesKes 
from  the  nerve  cells  and  termhiBls  coiiiin),?  in  from  the  wnite  mat- 
ter. They  eoHect  into  several  elose  networks.  One,  lying  just 
iiuUer  the'  neuroKlia  layer  &ud  riinninti^  parallel  to  the  Hurface,  is 
called  the /^//ifif^ri^rt/ layer  of  fibres;  a  second  layer  runs  among 
the  large  pyramidal  cells,  fonning  the  outer  stripe  of  Baillarger; 
and  a  third"  layer,  l>eneath  this,  is  called  the  inner  stripe  of  Hail- 
larger.  Besides  these,  there  are  nuliating  fibres,  running  in  from 
the  white  matter  and  forming  inter-radial  and  supra-radial  net- 
works (Fig.  142). 

The  cortical  pray  matter,  as  will  thus  be  seen,  contains  layers 
of  nerve  cells,  into  which  nerve  tlbres  penetrate.  These  termi- 
nate, as  do  all  fibres.  In  cud-brushca,  which  surround  the  receptiv*^ 


FlO.    HI.  — DUORAMATIC  HbPKKBK.'CTATIi  ijf    Of    THB    KkLATKW    OF    THK    L'KLU*    UF 

THE  Cortex  to  £Urn  Othcr  x»v  to  I>iBTA.vr  Pa«t».  .4.,  -MutMr  iy\in  of  coru-jt.  1, 
Kenro^lla cell ;  £,  8TiiaU  pyramitlal  and  gmuinlectUl:  a,  large  p^-ramiilal  cell;  4,  spin- 
dleoell;  a.  taiigeniiulfibres;fr.6lripesoCBaltlAreier;  cBfisociaciveflbrrs.  B.  Sensory 
typo  of  cortvx  (Von  Honakoff).  //.  UL.  I' .  SeconJ.  thini,  nnd  fifth  Uyer*  of  cor- 
leat;  Kr,  large  pyramid&l  cell;  «r,  granule  cells.  In  A.  impiUte^  are  recvived  by  tbe 
anaU  eelln  S,  dUtiibutAl  and  associated  by  iho  tangential  and  other  Abrca  a.  b,  c 
and  by  tbe  aplndle  colU  4;  Impulaw  ara  emitted  by  the  large  c«lfai  3. 

or  fienfiory  cells.  An  enormous  number  of  fine  fibres  are  given 
off  by  Uie  cells;  some  of  these  form  layers  in  the  cortex  and  con- 
nect neighltoring  part.s,  others  run  out  and  connect  more  distAiit 
ports  or  [MLS8  down  t^)  lower  levels.  There  must  be  three  kinds 
of  fibres — afferent,  asstK'iative,  and  efferent-— just  aa  there  are 
three  tyn<»s  of  cells  (Fig.  IW). 

Thedifferent  convolutions  and  lobes  of  the  brain  are  connected 
with  each  other  by  assotMation  fibres  and  with  parts  below  by 
projection  tibres. 

The  as.snrt'atfon  fibres  consist  of  short  fibres  cfjnnerting  neigh- 
boring convoluti*jns,  Uvun  lihres  connet^ting  neighboring  or  dis- 
tant lobes,  and  eommifiaural  fibres  connecting  the  two  halves  of 
the  cerebrum. 
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The  filiort  aasooiatiou  fibres  a r^  iiumoroiiH;  they  lie  close  he- 
fipnth  tlio  ^irniy  iiuitter  ai»l  roimwt  <*oiivohitioii»  of  the  HHuie 
loht'K.  The  uouret'  of  iiiuny  of  the  lonj;  Il^KocMutioIl  pnthH  \»  not 
yet  well  kiHiwii,  the  deseriptions  oonniionly  piven  beiii*;  not  alto- 
Eether  corre<-t  (H.  Sat-hw).  The  cKHM'niml  h)l>e  is  connected  by 
lon^  triicTx  to  the  teini>unil  lobe,  anu  i»erlia|>H  etU^htly  to  the  In- 
ferior parietal  lobe  (H.  SiirhH).  The  tA'.nipnral  lol>ej*  are  con- 
nected only  to  the  ocripit«l.  The  frontal  lobe  ih  apiiarently 
connected  with  the  parit'tal.  Its  connei'tion  with  the  temporal 
Is  denied  (H.  Sa»"ha).  All  the  IoIm^h  of  tiir  two  halves  of  the  brain 
are  coiinecte*!  with  e;wh  other  by  eonmiiHsural  lnu.'t«  in  the  eor- 


Pio.  144.— 5Kiirs  CKLLft  or  Oohptb  E^rmiATCii  wrra  Pbockwd  Rumaita  »(TO 

iNTKItNAl.  CA.r«VLE. 

I  will  deseribe  the  projei-tion  (Ibres  later. 

The  rnrpont  Htriota  are  eonijMwed  nf  two  partj**  the  eaudat-e 
nnoleuB  and  lentioular  nuoieus.  TheM'  two  niirlei  are  separate! 
dorsalty  by  rhe  white  ttbrew  forniiuj^  the  internal  capsnle.  Below 
they  are  (rontiiniouM.  Their  Hhajte  and  relations  are  not  easily 
appreciated  c'\oe[*t  by  actual  inspeetii>n  of  fffieciniens.  They  are 
hulifateil  ill  the  aceoiiipaiiyiiitr  liu'iires  (14H-I50).  The  bead  of  the 
caudate  nucleus  is  ronne(^ted  with  the  k'*"V  niatter  of  the  anterior 
p«»rforated  Hpace.  The  tail  extends  into  the  teui|ioral  lobe,  where 
it  is  continuous  with  the  j;ray  matter  i»f  the  cortex,  cnlied  at  tbiti 
point  the  aniyj^dalum,  anti  with  the  clauwtrum. 

Tile  lenticular  nucleus  is  also  continuous  with  the  pray  infttter 
of  the  anterior  perfr>rate<l  snact*.  It  is  divi4led  into  thr€»e  por- 
tions; the  cxtenial  is  eallod  the  pntamen,  the  two  inner  the 
fflobus  pallidus.  These.parls  are  wpamled  by  white  fibres.  The 
c/ttiilarenucliMiK.  pu  tauten,  and  probablyallof  the  corpus  striatum 
are  uiudiilcatioua  of  tUu  euTubraV  toT\jex. 


ANATOMY   AND   PHYSIOLOGY  OF  THE  BKAIN. 

The  corpus  striatum  has  (1)  flbros  which  pass  to  it  fro:n  the 
cortex,  (2)  ilbres  which  pass  throu^^h  it  fn>m  tlie  rrontiil  nii<J  puriu- 
tal  cortex*  iH)  Ubros  which  origitmtt)  in  it»  ami  (4)  libres  connect- 
iuf;  its  difTereiit  part«. 

I.  The  Qbres  joiuiug  the  ganglion  to  the  cortex  are  few  and 
merely  as^rMjiative. 

3.  Yhe  ilbres  which  na^s  through  it  pass  chiefly  into  the  dorsal 
part  of  the  ccrcbnil  pi'duucles  (of  tegmentum)  and  are  connecte*! 
witli  the  sensury  tract>  lliere. 

3.  Fibre*  wliich  originate  in  the  caudate  nuoiens  and  mitamtMi 
collect  together  and  join  with  the  cortical  fibres  to  form  the 


Fl«.  145.— Sbowiso  tub  RELATioNfi  or  T'lE  Optic  Thalamis  to  OTMEft  PxR-rs 

ifUttSOKU). 


•'lenticular  loop"  (ansa  Ientic«lan>j).  Some  go  to  the  subthal- 
amuft  (Ijuy's  body)  an*!  optic  thalanuis;  motit  go  to  the  inferior 
olives  and  thence  C(tnnect  with  the  cerebellum.  Some  perhaps 
go  to  the  posterior  longitudinal  bundle,  which  is  a  band  of  cxim- 
missural  fibres  that  connect  lojjether  the  cranial  nerve  nuclei  in 
the  medulla. 

4.  Fibres  connect  the  caudate  nucleus  and  putamen  with  the 
globus  pallidum. 

The  cori>oni  striata  are  relatively  rudimentary  ganglia  in  man. 
They  contain  sparsely  distribute*!  irniltiiKilar  ami  fUMiforni  cells, 
nVn  to  pJin  ii».  in  diameter,  the  lart;er  Wing  in  the  lenticular 
nucleus.     Thev  are  chiertv<»f  rhe  sen.tory  type  (Marchi — Fig.  144). 

Tilt  Opfi'ir  'thnhifu i.~T\wt^*  ganglia  forin  the  chief  part  of  tho 
^tweexi-bnuu.    They  lie  at  the  base  o!  tUe  \>tauv,  ^ft\iSit\QT  »4siA\ix- 
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t«nml  t^  the  ooriKira  striftta.  They  are  continuous  with  each 
otlier  hy  inoaiiH  of  the  uiuUlIe  gniv  comiuiN«urt*.  Tlit'  upper  or 
<lor>*rtl  Hurface  foriDB  part  of  the  wall  of  the  lateral  ventricle*;  the 
mesial  >urfafe  forms  the  lateral  wail  of  the  third  ventricle.  Ex- 
ternally i»  tlie  hand  of  white  fibreH  called  thf  internal  capsule: 
below  thLs  if»  a  rather  larj^i"  laas.H,  the  i-ed  niicleuH.  extfrnnl  toft 
HUiall  KHiy  nucleus  called  the  Kubthalauiic  i^aii^lJoii  (Lay's  hodv). 
Around  and  helow  thtTit*  is  a  I'oniplex  network  of  Hhres  calletl  tli© 
Btmtnni  intemirrtiuni.  Helow  this,  on  the  Imne  of  the  brain,  are 
the  corpora  nmniillaria.  The  thalamus  is  composed  of  fournuclei 
— the  anferiiir,  tiitt*ral,  and  me<lian  or  postfrior.  The  last  iscAlled 
the  jiu/vinitr\  liusidee  tlief^e  there  Is  on  the  median  Mirface  a 
sniall  KaoKlion  called  the  tc-  haljenulao.  The  optic  tracts  wind 
around  the  posterior  and  outer  ed^  of  the  thaliuuUBi  and  con- 
nected with  these  and  the  thalamus  are  two  other  ganglia,  the 


Fid.  140.— 5brvi  Cills  or  Omo  Tralamoi  (Mamou). 

external  or  lateral  aiul  internal  or  median  tM'nitmlate  hodfts. 
Thus  the  thalamus  is  in  olost*  anatomical  relations  with  five 
email  K^^n^Iia:  three  below  it— the  cornus  iiiandllare,  red  nucleus, 
and  subthalamiis,  two  iH^wtenvextcrnal  tiiit,  the^'eniculate  t>odiefi. 
To  tlu's*^  may  lie  added  tiie  corpora  f]undri^emina.  The  thala* 
uuiB  i^  couipoKcd  of  multipolar  nerve  cells  ratlier  more  numerous 
and  larfffrthan  in  the  striatum,  but  not  (froupeil  closely  tofjether. 
Ner\'e  fibres  pass  in  anion^  these  cells,  which  are  wdd  ^Marvhij  to 
be  of  the  motor  tyixMFik's.  Mo,  l-IM). 

77*p  Cnrpiira  QutTf/rti/tmhui.— The  mid-brain  contains  aa  its 
chief  ^fan^lia  the  corpora  qua<iri^;emina.  Theseconsist  of  fourtu- 
bercles.  two  anterior  and  two  iKistt^rior  (Ki^.  l-W).  In  nuin  they 
are  rudimenrarvin  structure  and  relatively  unimportant  in  func- 
tion. In  man  also  the  posterior  tubercles  are  develoi>ed  morerela- 
ti%'ely  than  in  most  lower  animals.  They  tOffether  measure  about 
J-i  mat.  (i  in.)  in  sn^icittal  dirvctxuu.  In  front  lies  the  pineal  inland 
and  third  veutricle;  beneaUi  \a  th«  acoi^e^iM^iX.  ol 'ii>i\N\>x%«avv\  the 
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structures  of  the  upper  ponB  and  cerebral  tMKluncles.    This  inferior 
boundary  is abowQ  by  the  dotted  line  in  the  cut  iFi^.  U7).     Micro- 


Fio.  147.— Sacnon  TamoDOH  the  ConpoaA  (jcADaionnirA  (Q),  TsoMiarmf  rro)* 
AKD  CBRKaRAi.  PKOuyci.B8.  86.  SutwUntU  nigra;  Pp.  peduoclea;  AS,  aqueduct  of 
Sylriu*. 

scopicAllv  the  anterior  lobes  consist  of  layers  suKgestinf;  a  cortical 
type  (8pitzkn):  the  outeruioHt  is  made  up  of  optio-traot  fibres,  the 
next  is  a  thin  layer  of  sniall  nerve  cells,  then  optic  nbres  a(^u, 


Pia.  14A.— LoirorruDiMAL  Sicnox.  abowlng  the  lenticular  iln)  and  caudate  nn«iU 
<cn>  aeparaud  by  the  ial«riuU  capeuJu  tic),  the  corpua  callcNHim  (cc),  the  aDr«rMir 
commlflRure  cac).  the  optic  tract  (ILj.  tli«  optic  thaUmus  (th).  tlw  corpora  irratcu- 
Uta  Cir>.  iumI  the  pulrlnar  (p),  tile  vrusta  ieri,  iba  tegtneouim  ((tf).  pooi  CP>.  and 
cerebetlum  (.C);  p,  piitiuiieD  ;  g,  K^obuA  paltodiis  (0.  St«wart). 

and  deepest  of  all  a  layer  containing  a  few  lance  cells.  The  pos- 
terior lobes  are  more  homogeneous  and  cuntaiu  Mnall  umlU\5tt\»x 
oeils  aad  a  ganglion. 
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The  aocouipnnyin^  figureu  show  the  relationships  of  the  basal 
garifflia  anil  other  purls. 

jTA/'  Substantia  jV/f/;v;. —Below  the  eori>ora  (tuadrlgciuina  and 
lyiiiKhetweeii  the  upner,  «en»ory  part  {teumtntum)  of  the  pedun- 
cle* of  the  brain  am!  the  lower  nK)tor  part  (mtJtUi)  is  the  9ul>- 
stAntia  ni^ra.  It  {SMjtiiiii.H  lar^e  iiiultipolur,  angular,  and  (usifonu 
cells  deeply  pijcmented  (Ktfj.  147). 

The  Red  Nwietm. — l>oraal  to  the  h.  nigra,  and  at  about  Its 


di 


X^ 


Fio.  i-in.^  lloniRoNTAi.8Bf7noir,fihowlnKtli«frontal(F),  twi)pnro-BphenokUliT&), 
and  ocvlplcal  lobes  (Oj.  witii  tbelr  irray  &di1  wbtU^  nmtter,  tlu-  i&I*u(l  of  Rell  <R>.  lU 
gny  ami  m'hli«  KutjHtanco.  the  cUuHirum  id),  Ute  tixcertud  capsule  (er),  the  lenticu- 
lar DueleUB  (in),  thec&udutr  DucleuH  (m>.  the  IntemiU  eapuile  <ic^  theopUctbal&miu 
ith),  and  pulviDar  Cp),  the  coirnis  callosum  (or),  the  antorior  and  poMetior  oommla- 
Kitr«8  {ac  ami  pc),  the  lateral  venlrlole  (LV).  with  tha  choroid  plexui  {ch)  (O. 
titewart). 

mitJdIe  extent  is  the  red  nnrleuH.  It  is  sphericAl  or  oblong,  very 
vascular,  and  containH  numeiuu«  Hiuall  cells. 

TTit  subthalamuit  (Lay's  body)  lies  more  dorsally,  but  in  about 
the  same  plane  qa  the  substantiiL  nierra.  It  niejifiures  about  i^  by  i 
Inch  and  contains  a  few  cellt*  and  a  very  fine  plexus  of  nerve  flbrea. 

The  position  and  relation  of  these  bodies  are  shown  in  Figa. 
150-158. 

77w  nuclei  of  the  ponn  tari^ii  are    irregularly  distributed 
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nuLBsefl  of  nen^e  oeUa  lying  det'p  aiuong  the  tongitudinal  and 
transverse  fibres.  A  special  nucleus  Ivin^  low  down  in  the  poEU 
ia  known  as  the  tnipfin'or  ottve.  In  the  ofter-hrain  or  tnrduUa 
we  iiave  the  gray  matter  of  the  floor  of  the  fourth  ventricle  aud 
its  cranial  nerve  nuclei,  the  olivary  bodies,  and  certain  email  de- 
lK>sit8  of  (?ray  iimtler  called  the  iwdal  nnr)ei. 

The  cerebtUum  in  man  consiBts  of  a  median  portion  or  vermis 
and  two  lateral  hemisphereH.  It  is  conne<^ted  to  the  cord  and 
rest  of  the  brain  by  anterior,  middle,  and  [Kmterior  peiluncles. 
It  is  eom[K>8ed  of  an  external  layer  or  cortex  of  gray  matter,  of 
white  matter,  and  central  ganglia.  The  gniy  matter  lies  in  very 
close,  narrow  folds,  producing  with  the  while  matter  an  appear* 


Fio.  150.— Sa-nny  TnR.n-nfi  thi  Midolk  op  xnit  Bah&l  Ganolu.  Prjecentiui. 
CAT >  AMD  Part  or  J*obt-<  entbal  (Al'j  Cox^oLmoxn,  *»d  (T8)  Tmihj»a.l  Look. 
It  tduyim  iheooiTiufl  caUutnim  (cr),  liio  fornix  (b\.  thenfth  Tentrlclo  fr>,  Uterml  Tentri- 
clei  (LV),  email  piirt  of  Umlamus  (th),  internal  eapsule  <fV  i.  cauJ«t«  micleufl  «cnl. 
ieoUcular  nucleus  (No,  external  capmile  (rc'i,  daiMinin)  k*  >  tO.  flu<wart^ 

anc*  on  section  called  the  arbor  viOr.  The  vermia  and  henii- 
sijheres  are  dividtMl  hy  fitilni  into  a  number  of  lobes  ami  lobules. 
The  vermis  is  divided  into  Huiieriur  and  inferior  portions.  Its 
further  suh<liviKiou8  and  those  of  the  liemisphei-es  are  shown  in 
the  cuts  (Fiifs.  151,  I5'2). 

In  the  white  matter  of  either  hemisphere  is  a  nucleus  of  email 
multip^iUu'  cells,  the  corpus  dentatus  or  ciliarj'  bodv.  To  the 
medijui  side  of  this  and  belonging  structurallv  to  it,' is  a  small 
nucleus,  the  enilMiliform  nucleus.  In  the  inferior  vermis  is  a 
collection  of  larger  multipolar  cells,  the  nucUus  fitstigium  or 
tegmental  nucleus;  just  to  the  outer  side.  Iwtwee'n  it  and  the 
emboliform  nucleuK.  is  a  small  collection  of  cells,  resembling 
those  of  the  n.  f<inttt/h\  called  the  nucleus  globosus. 

The  cortex  of  the  cerebellum  is  divided  from  within  out  into 
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a  erranuiar  taver,  a  layer  of  lurg:e  tells,  and  a  molecular  layer. 
The  ffranulftr  layer  iH  eoniposoii  of  iiiinuTi'  round  pells  an il  lin'i^r 
or  Purkinje  eells  with  procesites.  Tiie  eelU  are  all  uf  nervuuH 
cUaruc'ter,  poMtihly  Houie  belung  to  the  neurogha  titMiie.     They 


/ 


\: 


Fia.  151.— flaownto  rmi  Lobm  awd  Othkb  Batatfatom  or  raw  Ckii«iw.i.cti.  Dowul 

SuErACB  (EDnraER). 

send  up  processes  Into  the  molecular  layer,  and  some  end  In  a 
network  around  the  Purkinje  cell.  The  large  or  Purktnje  cellu 
(20  X  30  /i)  have  very  rich  branching  processes  running  up  into 
the  molecular  layer  as  far  as  the  periphery,  where  they  turn 
down,  and  an  axis-cylinder  prueeHS  running  down  into  the 
white  matter.     The  processes  do  not  anastomose  and   the  cells 


Fio.  JH.— CmsBKixtm,  Vsimui.  Surface  (Eddcoex). 

are  not  pigmented.  The  molecular  layer  contains  large  and 
emaU  cel]H,'Rome  of  which  are  multipolar,  and  send  jproceHses 
which  end  in  a  baKket-work  plexun  around  the  Purkinje  cells. 
FihroH  coming  in  fi'ouv  the  white  inattt'r  apixmr  to  terminate  also 
in  end-brushes  around  these  evW*  0?vft.  V-j^-V^W^aA^,   tV\%«Liit««  of 
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the  cortex  nro,  as  in  tho  rercbrum,  nwliating  and  tiinffentiiil.  The 
tniitfential  ^illfv^  ury  at  the  level  of  the  I'urkiiijt*  ooils,  aiuoii|ur  the 
pnxfHses  of  which  they  rnn.  Jusit  heueatl)  the  pia  is  a  thin 
connectiveor  neuropUii  lissiie  inenihranewhiohtiendH radial  fibres 
down  thmUKh  the  ^ray  lualttr,  uITordiux  it  a  support. 

It  will  l>e  seen  that  the  genenil  arnuigenient  of  the  eerebellar 
cortex  is  allnIf^^,'ouH  to  that  of  ilie  cerebrum.  Associative  and  re- 
ceptive cell**  are  found  in  the  ^^raniilar  ami  molecular  layers,  and 
they  send  proceswji  forming?  a  rich  network  around  Purkinje's 
cells  which  are  efTerenr  in  funetiun.  The  comimrativelv  Muall 
lninilH<r  of  the  larp>  cells  is  in  harmony  with  the  view  that  the 
cerebeUnm  if«  au  or;;an  that  reeeives  and  adiubts  nerve  iiiipulK'8 
for  r<^-ordinate  distributiou.  All  {jarts  of  the  cerebellar  cortex 
are  anatomically  alike. 


mmmm 


II  Ro.  IM. 

Fio.  IM.— tiKCTiuN  TnRinruii  Miools  or  Vuuiui  a»d  Ponh. 

Via.  151.— OitaKiiEU^n  (^4»ktkx  or  EMBaYo.  D,  ["urklnje'ii  cell;  O,  crranule 
eell  rvctfiviDg  a  flhro  and  wudinR  an  end-brush  or  arboriiaUoti  to  (be  P,  Purldiije'a 
txll  (Cojal). 

Tlie  white  matter  of  the  cerebelhini  conaiRts  of  nerve  fllires 

some  of  which  po  to  form  the  peduncles.  Others  form  anterior 
ami  posterior  commissures  running  through  the  two  extreinitie.s 
of  tlie  vermis  and  connectinir  the  hemihpiiercs.  There  is  also  a 
longitudinal  commissure  in  the  vermis.  The  white  matter  arf>und 
the  cor^msdentatum  i.s  called  thejlfece. 

Having  descrilx'd  the  (reneral  arrantfement  of  tlie  difterent 
divij^iouH  of  the  bniin  and  the  collections  of  ^r^ay  mutter  found  in 
them,  we  are  prepareil  to  study  the  tnicts  of  white  matter 
which  connect  the  different  parts. 

The  white  matter,  ajf  already  showni,  is  made  up  of : 
I  Short. 

1.  Association  fibres.  •]  I^>np. 

r  Commissural. 

Sl  Projection  fibres. 
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1.  The  mwfM'ialion  Hbr«K  of  tin*  tijrtvx  liavc  btH»ii  nlreiuJy  de- 
aoribed.  BoHuieH  thi^we,  tlu*rt>  tire  asHcx'mtiiiii  fibres  ouiiiieutiri){ 
differt^iit  is^ariKlifv  of  Ujwer  levels.  Tht'V  aro  imuiefl  Vioq  d'Azyr'* 
buuiUe,  the  fuHoieuUis  retroflexns  or  Rleynert's  buiicile.  the  U»k 
itif^ntal  bunrlle,  the  brachia  of  the  roriKini  qumlri^^eiiiina  ami  (hi 
jKwterior  ci»uniiis»ure.  Thesje  may  l»e  C4intiit  oani/ii'^tufc  nxvoria- , 
lion  trarfji.  Some  of  theae  will  be  ilewrribetl  later  unci  jiHlii'nted 
In  th<»  fit'*!!**'^- 

Coiiiiijih^iirnl  association  Hbren  i'onnert  siiullar  and  f>yiiHnetri- 
cal  anatomical  levels.    They  are  the  corpus  callosuiu.  the  anterior 
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Fio.  IBS.— 8scnoN8orCoiiTKxarBAiiK,BrTOLDBR.    A, Nmirofclla layer ;  B,iaiw 

of  hliJoUr  cells  :C,  molecular  layer:  D.eranular  layer;  «,/,£r.  bipnUroBllBOfmoltvnilar 
layer;  J,  o,  v.n,  flbrvH  fmui  Uie  wbitv  matu-r  wbich  end  in  eml-bruibai  or  orlKtrLea- 
liouacapi>iu(;  thncellKof  Purkioje;  h,  l*iirklujeut<ll  with  axiit  cylinder  and  csoUatvral. 

and  middle  commissures,  the  fornix,  and  the  anterior  and  pos- 
terior cerebellar  commiHHureK. 

'■i.  The  pntjtciion  Jlbre.t  iim  Ututs  tracts  which  connect  hlffher 
with  lower  levels.  Home  of  lliem  have  a  lon^  and  some  an  inter- 
rniitiMl  course.  The  long  jirojection  fibres  exten*!  from  the  fron- 
tal ami  parietal  eortex  down  into  the  ppinal  cortl.  They  pass  as 
a  narrow  liand  of  fibre.**  Ijetween  the  lenticular  nueletis  anil  the 
eainlate  nui^leus.  helpinj;  to  form  thi'  inltriml  ntpifuff ;  thenee  into 
tlie  lower  iKirt  of  The  cerebral  j»edun«le,  forniim;theerui*t«.  thence 
tiirouKh  tne  jioiisand  medulla.  At  the  lower  part  of  the  medulla 
they  fonu  the  autA'rior  pyramids.  About  »0  percent  of  the  pyr- 
iim/ds  crosses  over  and  piwwes  down  in  the  latewd  columns  as  the 
croHseii  pyramidal  tract;  Uw  ol\«st  Vtw  vw*i  timVvwwA  *iw«\i  iu 
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the  anterior  cnHninn  as  the  clirwt  pyrnniidnl  tnict.  Its  fll)n*9 
cross  over  in  the  untrritir  t*oiiiiiii.s?*tirc.  H<^Th  tmrtis  ooniiofrt  with 
the  oellt*  of  the  aiiti?rior  horus.  Tiif  rutin'  trujert  of  fibres  from 
the  cortex  cerebri  to  the  anterior  horutt  forms  the  eotuiUarff  motor 
tract. 

The  internipted  projection  fibres  consist  of  the  hensory  tracts 
and  the  ccrehro-ponTino  tracts*;.  The  wnsory  tracts  startinp  from 
the  brain  cttrlex  in  part  conntHit  wirli  tbt*  thalHinus.  in  |Kirl  pnnH 
tlireotly  throuj^h  the  pomterior  portion  itf  the  lutfrnal  *'a[>^uU^  I  lien 
through  the  npjH'r  part  of  the  ferebral  pcthmrlcK.  f4ii'iniiit;  tluTO 
the  lej^mentum.  amJ  thence  through  tlif  ptnih  and  iniMhilla  n-n  the 
lemniseus  anil  formatio  rpticiilaris.  In  the  ineihilla  si mic  fibres 
crossover,  fonninp  a  "  sensory  decussation,"  and  Pud  in  tlienticlei 
of  IhecolumnH  of  Goll  and  Burdaoh,  othern  run  in  the  formatio 
reticularis^  pai^  down  in  the  posterior  and  latertU  columiiH,  cross 
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C.  Tract 

Pio  IM— A.ConniH'tioiiHof  Hpliiiil  cnrd  with  poiiftatHl  meHulla  ;  N,  nodal  nuclei; 
O.  olivary  bo«tf ;  I'N,  p<)ii»  nuclei  ;  L..  lemnbtcuft ;  :i  to  ]'.',  crauiui  uuolf  I :  x,  deciisKa- 
tloo  ;  ST,  Seuaorx  travu  ,  AF(\  anterior  fuudaoiental  cilunitut :  LFC\  lar^^ral  ruoU. 
oolft.:  DC.  dirvct  cerebellar  tract. 


over  at  various  levels,  and  connect  with  ceils  of  the  posterior 
horns.    The  cerebro-pontine  tracts  are  »leM*rihed  under  Fie.  I5ti. 

Arrhitj^rture  >\f  the  Jirain.~T\w  relatic^ns  of  the  erangUoiiic 
deposits  of  the  brain  with  the  cord  an<l  with  each  other  cannot 
Ix*  describcil  in  any  brief  way.  But  by  the  aid  of  the  accoui- 
panyinjj;  diaf^raiiis  tiie  student  can.  after  Koine  sttidy  of  ordinary 
descriptive  anatomy,  ^^t  an  idea  of  the  architecture  of  these 
parts.  It  is  best  to  bejjrin  from  lielow  with  the  spinal  cord,  and 
nhow  fin*t  the  relations  of  its  different  columns  to  the  inetlulla 
and  pons  varolii. 

In  Pijc  !'»«  it  will  l)e  wen  that  only  the  anterior  and  lateral 
fundamental  coUimn.s  of  the  cord  are  connected  with  the  tp'&y 
matter  of  the  rnedall.i  and  pons.  The  motor  and  sensory  tracts 
pass  thron^rh  it  uninternipted.  The  anterolateral  fundamental 
columns  connect  uitb  various  depositw  of  trray  matter  in  tlie  me- 
dulla and  pons  whieli  aj-e  called  iiod'd  nuclei.  These  in  turn  are 
eonnecteii  with  the  cere!>e||um  and  pyramidal  and  sensorv  tra^rta. 
There  is  a  long  band  of  fibres  in  llie  i\ieduUa  ai\A  vow*  t^WiCiX^x^i 


FlO.   157.— COKNBCTIOJtB    OF   SptKAL    OoRD     WITU     CiCIUnnril     JUCP     CKBKIIXU.rM. 

Motor  triK'ta  ^n  Ktraii;bt  to  cen*l.iral  c-urt«x.  FoHUTu-inienm)  atiU  lutn  of  p«>Ml**ri^ 
extvroul  i0eoM>ry)  Cructh  iio  to  ihclr  uufli-J.  then  to  the  et*tvlR<Uuin  iit  (uirt.  Ut  upuc 
tiuUiuiiUK  i&u<J  ctiriM>ni  qum>lrifctfiulDa  U  and  leuLlculnr  uiicletu  hikI  cotvtiral  c<trt«x 
fhv  antvro-lat«ral  aiicendiuft  trucia  ro  tid  fnnnatlo  rcticulAris  to  opt  to  lh«l«mu«  anit 
cortex  The  vllrwrt  cere bejlar  trdcl  to  wnnb  nntl  tlurn  na  aniorlor  corebml  peduncl** 
to  opposite  rei\  ouclouii  ad(\  t1iaV&mu&  "VXw  atilerlnr  ftjiitUuifDta]  and  liit«rat  fiioda- 
tueatut  coJuuiUB  tu  pOU6  aiul  uui\b\  oucWt  nu^  vo  e^^rvViAWm 
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The  seniiiory  tractj^  cri>ss  in  |wirt,  wliilo  nart  havp  crossed  al- 
ready iu  the  conl.  They  go  up.  fonuinK  ^"^  inter-ohvary  tnict, 
then  the  leuniscuei  or  liflet.  In  |>urt  then  they  euter  tlie  dornal 
]>urTioii  or  te^nui'iitum  of  the  cepehnil  peduncle.  |mw8  through  the 
|xMst<?rior  ptirt  of  the  iuternal  capsule  to  the  motor  area  of  the 
cortex  and  parietal  lobe.  Sonic  fibres  enter  first  the  basal  fi^Sitiglia. 
The  cord  is  connected  with  the  eerebellmn  by  the  <hrwt  cere- 
bellar tnu't.".  the  po>terior  columns,  and  antero-laU'ral  funda- 
mental cohnuns.  All  the.se  columns  cjirry  atTerent  impulKes  ez- 
oei>T  llii»^  of  the  autero- lateral  tr»ot«.  which  are  made  up  of  aeao- 
oiative  fibres. 


VM, 


Flo.  168.— CoKHKcnoMS  or  M rocm-roKft- CKmBKU.mi  wrrn  Hiohkr  Partm. 
Nuclei  of  citlutnos  of  liol}  ajhI  BtinJacli  with  optic  tliaJamum  Irnturiitar  nuclei,  uuil 
cerobrol  (»rtex  Olivary  IjoUj-,  with  leatlcuUir  nuclei  aod  cortex.  Pcuh  iiuck'i  \rith 
frontal  uaU  ucoii)llL»-t<jmiM.iraI  coruw.  Cvrvbellum,  Wa  midille  pwluuclwi.  )o  pLitM 
uiirlfi  and  ho  to  (■tTftiniiii.     CVn*l>elIuit),  t-m  iuittTlor  i>>ri*bral   [wtliinL-les.  (o  red 

nucleus,  optic  tttotaiuuK  ^uiul  corpora  striata  and  bralu  c<3rt«x!j,  acuBtleua  oud  tri- 
geminus. iMWleriur  corpora  quadri|;einina 

In  general,  the  spinal  cord  is  conaectefl  with  the  vermis  and 
fibres  surniundinLT  tue  dentate  nuclei,  the  poius  and  medulla  are 
c^onnected  with  thewirtex  cerebelli  and  vermits.  while  the  ante- 
rior peduncles  ariiie  chiefly  from  the  dentate  nucleus.  (Marclii 
giveb  other  relations.) 

The  connci'tion.'^  of  the  nonR.ineilul  la,  and  cere btdlum  are  shown 
in  1%.  l'>8.  The  olivary  IkmIv  is  oonuet'ted  with  the  cereUdlum 
on  the  one  hand  and  to'the  lenticular  nucleus  and  cortex  on  the 
other.  It  is  not  connected  with  the  cord.  Impulses  |jass  from 
the  cerebellum  to  the  olives,  theuce  up  to  the  brain.  Nuclei  in 
the  i>ons  are  conntvted  with  the  t^ort«x  ot  t\ve  tf,wrv\WN\\w\v  w.v\. 
wt'rlt  tihrtx  runainf^  in  file  ventral  part  o\  tXie  oetw\>T»\  v*t«\vvAtftf& 
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on  either  sitit*  of  the  pyraiuklnl  triiet,  to  th«  fmiiUil  nnd  tt*iU|>onil 
an<l  |irobal)l>'  oonfiitui  U)h('8,  uiul  iKiaiHl  of  H*»il  The  riiirh'i  of 
th*'  MrdiiHtic.  ^losso-pharynm'JiI,  aiitl  vinriiN.  perhap^^  other  siensorj* 
uervuH,  an*  rniimTtt'ii  wilh  tl»»*  i'<*r»'helliim  by  a  "liirei'T  M>ii»«ory 
tra4»t*'  which  yot»H  to  the  nuclei  of  thi«  eert*l>eMtnn.  The  timlal 
nueloi  are  otnuHH'teU,  an  has  been  tiilnttMl.  wjtli  tho  cerebflhiui. 
Fiff.  I5il  allows  Tlie  relations  of  the  oi)tie  thatamuH  and    eor- 

Iiora  qua(lrJK<^inina  to  other  ]>art8.  Tlie  eorpora  quadri^eiuina. 
ty  the  |x?stei*i(>r  tuberclei*,  are  eonneeted  to  the  eere)H.*llnn)  anil 
nconstie  nerve,  iiiternai  f^enieidate  body  and  tetiiporal  lnlH*H; 
by  thu  uiiteriur  tuberrles  lo  th<*  lenmiM'UH  and  spinal  eord,  the 
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Fin.  lMi.-RKL*T)u>aur  Cuhivra  Qt^AtMtKjEMiNAAHi)  Optic ViULAiirsTuOi 
pAnT*  OT,  (->(>ticthitlainiiH  ;  CtJ,i-i>t*p(>i'»i|itu<lriK<?inlnii  ;  UN,  rnl  nui'lmiM  :  H,  Liiy*N 
body.  Dr  suhthaJjiuiu* ;  KN.Hiilwtiiutiaui^'a  ;  oS".  npijc  nrrvf  :  W,  ai'ousttc  iirrvc; 
L,  leiuDJecus;  SO,  superlurolivi*. 

optir  nerve  nntl  optie  tlialjitiniK.  fxtcmal  ;;enieular«*  biMly  aiul 
•  KH'inilal  It»bt's.  The  thalaimis  i«  e<timet't*H|  to  thr  Kpiujil  eorti  by 
the  leniniseu.s  to  the  medulla  anti  cranial  nerves  by  the  posterio'r 
connuiHsure.  to  the  (»ptu'  nerve  and  external  penleulate  body,  to 
the  cortex  of  the  frontal,  parietal.  ot*eipital.  and  temporal  |tib<*i*, 
lo  the  corpora  irianullaria  and  fornix,  and  to  the  Huhthalaiiiuis 
and  lenticular  nucleus.  All  it»  conneetiouH  eannut  be  shown  ur 
described;  tmt  it  is  the  most  richly  eonnectwl  i^ongllou  of  the 
brain. 

Pitf.  too  p)iows  the  relations  of  the  corpus  strintuia   to   the 
other  jHirts. 

It  IS  fonuected  wlt\i  l\w  ^vmnX  cotA\\n  \Vve.Vft\wu\ficus(7).  with 
the  red  tiueleus,  8ubtAia\ftu\u«  ttuAU\^\wv\v\»,^\VV^>(^»%vl^alA%3K^v\fc. 
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niprra,  i^nis  niictei,  and  olives,  It.s  coniK-ctioiis  with  tlie  brain 
p<»rteT  are  ^li;;ht  ami  thoso  with  the  mnu»r  tract  iltMiblful.  Tliu 
tMtrpiis  btriaturn  t^eeins  to  liave  its  closetit  relatioiiH  witli  the  cere- 
helluiii.  partly  through  the  ret!  nucleus,  partly  thrt>uj;li  the  naclei 
of  the  [Kins. 

T/if  J/ftnfirantft  tif  the  Jinsiti, — The  nieuibranus  of  the  brain 
are  the  dura  muter,  the  ararhnoid,  and  pia  mater.  The  dura 
mater  lines  the  inner  furfaee  of  the  Kkull.  It  in  uttuehed  hx>Hely 
to  the  ef»neavity,  Imt  closely  to  the  base.  It  splits  into  two  layers 
to  form  ihc  venous  sinuses  of  the  skull.  The  inner  of  the  two 
layers  at  certain  points  projects  inward  to  form   mumbranoiw 
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V\Q.  Kjo.  -KKuLTioora  or  Tmi  Coarra  Stuxatcm  to  OnntB  Pakts. 


septa.  Thejie  are  Known  as  tho  preat  lon^'tudiniil  or  cerebral 
fall,  the  lesser  lonj^tudinal  or  cerebelljir  falx,  and  the  lentorintu. 
Hence  both  vemms  8)nus4\s  and  niembrunous  septa  are  forme<l 
out  of  the  inner  layer.  The  outer  layer  form"*  the  periostenui  of 
the  bone.  The  ilura  uiatcr  is  suiipliod  with  .'^•nsory  nerves  chiefly 
bv  the  trijreminus.  but  ixwteriorly  by  the  vaKU».  The  blood  sup- 
ply will  be  described  later. 

The  arachnoid  is  a  thin,  transparent,  fibrous,  non-vaseular 
membrane  lyin*?  between  the  pia  and  dura  and  (rontinuons  with 
the  spinal  ara**hnoid.  It  bridfri»s  over  the  nssnres  and  the  de- 
pressiitns  at  the  huM»  of  the  brain  and  Tonus  l>etween  the  pia  and 
itself  certain  lariin.'e  or  spaces.  Tliese  are  the  central  lacuna 
found  at  tlie  betrinnint:  of  the  fissure  of  Sylvius,  the  callosal  a-u^V. 
those  oX  the  transverse  fissures,  aud  ot  t\\e  U\,\.«t\v\  as\«cv  lA  ^\«» 
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|H>MH  VHrnlii.  TIm'  spftv**  l»»t\ve<'ii  th**  tUira  iiiiil  uriu'luioicl  i» 
thIIoU  tilt*  huhflurul  or  iirtu'liiiiiid  cfivity.  ti  In  liiitnl  willi  p|iiihti' 
liuii)  and  rtfM*mljIu»t  other  M-rtmit  imvilicH.  Tin*  itiiirr  Mirfiu***  of 
the  arachiioiil  is  roniu-titrtl  uiiti  the  pia  hy  itiiiiiordut.  il»*ljcati^ 
niiroiiH  prtM'fHsc's.  The  tpiwi*  hi'iwifii  thi'w  inrinhniiii'H  its  ouIImI 
th»*  suiiurwhuitift  swtrt .  It  i^iiiiin*iiiJrat<*H  willi  tbf  ttulxlural 
Kput"!*  Iiy  lufniih  i)f  tliu  fontLiicii  of  Muk'i'ixlit'.  \v)iU*li  lies  in  the 
pari  (if  llic  ariu'hitoid  thiit  piu(M*s  over  tli<'  im^iih  jtiut  iiiiHliilln, 
cJosiiit^  ill  tlu*  fourth  vt'titriclr.  Thi' Mihiliirai  niul  sutmraohiioiij 
Kpa<*c*H  roiitaiM  a  siToiih  Ihiid.  Tht*  nontuil  aiiioiint  raiip'r*  froui 
tvro  tintchms  To  twit  «itiii<***K,  It  iK'iii^' ^Tiater  iti  olil  pw»p]e.  The 
arucliiioid  (*ontaiiiK  no  nt'rvi'iiior  blocHl- vi'ttttels,  li  in  (it*M*rilHH.l  by 
ftoliio  aw  a  [uirt  uf  the  iiia  nwitcT. 

Tliti  pia  niator  hoH  lirnoalh  thLMUiirhiioid  And  JKrlitHclyapplii'd 
to  the  brain  in  alt  i(N  fnld^^.  It  is  ri)ntinuou»  with  tbi*  ^iiinal  pia. 
It  i»  v^*ry  Viu-c»ihir  ;oid  hiipplirN  th**  w  hob-  pi-ripbrry  ,'ind  pari 
of  t!u*  ititrrior  of  tlii*  brain  with  bhuMl.  It  runniKts  of  two  lavi-rw; 
ail  ouUt  holding  the  Inrccr  V4>sH«*Jti.  an<l  an  inner  <lidirntf  fayi^r 
rloAcly  n«so4*iat4Hl  with  tbo  Miiiorllolal  nrurof^ha  of  the  brain. 
The  pia  niator  foldM  upon  jtwlf  and  pju-w-n  tbroupb  tho  tmn»- 
vprw<  (iKsurc  into  tin'  tbini  and  lal^'ral  v»*ntrl<*U*H  of  1h<«  brain. 
Thew?  viiM-idar  folds  form  tlic  velum  nittTiiosilum.  which  jfivi-s 
off  a  ehoroiii  plexus  to  the  biteral  an4l  tldrd  ventricles.  Another 
told,  tln^  inferior  eltoruiii  pl-xun.  ih  kIvcu  off  Ut  tlic  fourtli  vrntri- 
uh'.     The  pia  mater  luib  vaMttniotor.  Ijut  no  sensory  m-rveK 

Fniirtinuti  of  thf  Jjrain  Mr mhraut.-'V\\i*  dura  luatiT,  by  itc 
outer  lavor.  a<'t«  as  a  |rt'ri(>«teum  ;  by  its  inner  layer  an  ji  lyiniih 
8a4\  It  Is  alHM,  by  virtU4»  of  ilA  MeiiditivenesH,  a  prot^ftion  aKain*tt 
injury  and  4liK4>aM\  The  ararlujoiil  rortiiH  the  friiier  uall  of  the 
lyinpl)  .'^ac.  Thepia  nuiter  i^  a  vaf^'ularand  rnitritivo  orjfan.  It  ik 
however,  /ilht.  rlonoly  e4)rimH*te«l  with  the  Ivmijbatic  )*ysteni  of  the 
ararlutoid.  TJie  I»Io<m)  supply  and  lynipli  supply  of  the  braUi 
vary  In  aiii'iuiit.  In  eon^4*Nti<in  the  Ivnipli  vnu  pnKN  into  the 
finlnal  eanal  nr  be  rapidly  laliin  np  by  the  al>M)rbenTs.  In  ana'uda 
tliere  may  l»e  eonipenKat4iry  increai*)*  of  Ivniph.  Thin  lluid  in  dis- 
ease may  aeeutnuhite  in  file  nrarhnoi<f  t*ai*.  Ib«'  hubaraehnoid 
Hpnee,  or  tin*  ventrirle»4,  these  spaces  Iwingull  hi  eonunuideutinm 
with  4«ueh  other. 

Till'.  Hl.uop  Sl'IM'I-Y  iiK  TIIK  nitAIV  AXU  ITS  MKMimANKS. 
—  The  vasridar  supply  of  the  nralp.  f^kull.  and  dura  mater  eonie*^ 
frcuu  the  external  carotiils;  that  of  the  ey4',  bniiti.  and  pia  luater 
from  the  internal  carotidB  and  vertobraln.  Thp  nrninircnivnt  is 
iiliowu  here: 

Oeeipital,  infiTior  iiu*nUi(^iil.  nrleritw. 
|'«»hterior  auricular. 


Kxternal  4'«rorid 

gives  off 


Iiitornnl  c4irotid 
^'i\'es  off 


I  Anterior. 
Temporal-]  Middle. 

(  posterior. 
.Vwendintr  pharynueiU,  post<'rior  tueutnirctal. 
1nten:al  nta vitlai*}*,  miihlle  riteninp^d.  fsmall 

nieninu:eal. 
Anterior  meningeal. 
Anterior  cerel>rHl. 
Middle  cerebral. 
Vohterior  couuuuniealinif. 


ANATOMY  AND   THYSloUXiV   OF  THE  ^KAIN. 


Vert**brai  nud         I 
btUiilAr  pivt*  off  ^ 


f  i  Posterior  iut>nin»real. 
I   i  Inferior  c**r<»b^Ilur. 
interior  cert'beUur. 
i  Siuporior  cerel>ellar. 
[  Po8tt'rit>r  ot'rehrul. 


Thegt'neml  amiTipeinent  aiul  distribntion  of  thoarteriosof  the 
8cuJj)  laiil  dura  is  abowa  lu  the  accompauving  diagram  (Fi^.  Ittl). 


Flo.  tdl. 


-Bbowtho  TBI  BuHiD  ScrppLT  OP  TOB    Scalp  ami   that  op  tbr  Vvtu 
Matku  ST  mm  Uwtas  MsstmoKAL. 


The  blood  ttuppltj  of  the  menfngejt  comos  from  the  anterior 
middle  and  |>o*!ti»rlor  uioniiif^eal  arterif^s.  These  all  coiue,  except, 
the  small  anterjnr  iiK'niiifCivil  branches  aikd  a  Miiiall  posterinr 
branch,  from  the  external  rarotid.  The  bliMHl  paJSMJS  into  tlie 
diplfiic  veiti.s.  and  from  there  pitsses  chiefly  into  the  lower  <x*cipi- 
tal  and  lateral  ^iiiU'^es.  Sonic  of  it.  however,  returns  in  the  venie 
coiuite^.  It  all  returns  down  toward  the  baj»e  <*(  the  i^kull.  The 
most  important  of  the  arteriett  ik  the  niiildle  menin^ceal,  both  on 
account  of  it8  si/.e  and  it«  diittributiuu  alx>ve  important  func* 
tional  areiui, 

The  hItMtii  gfippif/  to  Die  pia  moXer  and  braiiv  »u>>alu.uct  «to\»«* 


i» 


Fio.  Ins.— ^novma  nut  Aktwrikm  at  thk  Hamk  or  mu  Biuut.  On  the  riirUt 
title  till*  tiralu  la  cut  iiwiiy,  nlkowlofr  the  cprT'hriil  art^^rira  «iiil  ilif  cciunv  of  the  fwia- 
teiiorcerebraJ. 


Thi»  corflinil  arterion,  aiilerior,  luiiUlle,  hikI  p<'»8tfrior,  are  the 
flireo  lar^Tht  niul  most  imixtrtant.  Hy  Ihoir  ahft«t(UiioHe8  the 
circle  of  WiUis  in  foriut'il.  Fr<nii  the'rircU*  uf  WilliJ?  and  the 
6«'tt'/>iiiin(fH  of  the  thr*'*?  artorve*  iut*ntioiieti,  isp%'*»rjil  (?roii]>»  of 
vessels,  »ix  in  all,  are  given  ofl.    I'XiV;^  *ivAa;t  v^\^e^i%ft»^^vVteV«%:vtt. 
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and  supply  the  g^nt  basal  f^n^lia  and  n<lja4^'eiit  wliite  matter. 
Tht?y  are  oaI!e<l  the  i:ent$-txl  artttries,  and  they  are  th»»  veiwels 
usunlly  affected  in  cerebral  heiiiorrlia^s  of  adult  life.  They  do 
not  annstomcihe  with  each  oilier.  The  vurtirul  o/Y/r //«.>■  are  the 
teniiiiml  branches  of  the  Rreat  cerebral  arteries.  They  ana^^to- 
iiioHe  with  eju'h  other  but  slikrhtly.  They  are  distributed  very 
widely  and  carry  much  more  bloo<l  than  the  central  groups. 
Theirdistributio'n  is  shown  in  Fig.  Ifio.  The  cortical  arteries  are 
distributed  in  tlie  pia,  and  from  there  they  pans  in  two  sets,  a 
su()erlirial  and  a  deep,  into  the  pray  matter,  and  for  a  short 
tli.stance  into  the  white  matter.  Tliey  pass  Htrui^ht  in  at  ri^ht 
angles  to  the  surfmv.  They  liave  richly  arboretieent  branches 
which  do  not  aiiA«tomoi!»e :  con.seiiuenrly  a  knife  plunged  Htrai^rht 
into  the  brain  does  not  cut  many  vets8e)8.     The  cortical  arteriea 


Fid.  108.— Ssowiyo  tbb  thsTBiBmoif  or  tbb  Artkrv  or  tbk  Svlyuh  Fusirk. 
A  PitdLOHQATiuH  or  Tss  MiDPtc  Crriebkau  TIh*  arcK  In  frtinl  of  the  mhAilwl  pRri 
is  supptkHl  by  Um*  witf  nor  cerebiiil.  that  lipblnd  liy  ilm  jtosterior  oervbrftl. 


probably  aniiMtomuse  K>niewhat  with  each  other,  thou^^h  not 
very  freely.  There  is  jj|i|j:ht  if  any  anni^tomosift  between  the 
cortical  and  central  arterien.  The  pressure  in  thought  to  be  less 
in  the  vessels  of  the  ^fiiy  matter. 

The  c^ipillaries  are  t^urrounded  by  npaces  calle<l  j>erivasoular 
spaces  which  serve  a«  lymphatic  channel-s.  The  ncuroiclia  cells 
send  pr<M'e.s«eH  which  connect  with  or  form  passages  to  the  vessel 
wallH  (Fi(f,  1(>4>. 

The  blood  of  the  convex  and  mesial  cerebral  surface,  flowing- 
up  from  the  bai?e.  lenves  the  capillaries  and  enters  veins.  Thence 
it  still  passe*  upward,  aiid  for  the  most  part  enters?  the  lonjcitu- 
dtnal  sinu8.  Tnenios-t  of  the  veswela  enter  the  posterior  portion  of 
the  sinuH  and  in  a  direction  forwanl  and  upward,  i.f.,  &t^ixi^t 
the  current  in  the  sinuH.  The  course  of  the  bloo<l  current  U^ 
tlwtv/ore,  opiHysed  both  to  gravita.tion  ai\<\  \.v>  \.\\e  \  «uv5>i.'ft  ^<^'« . 
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1,  t\w  siinorlicial  oi^robnil :  3.  the 
*rebnil  r<iiiiiM'h.     Tlit*  supcrfieiHt 


The  rritmujtheofrvbnim  niv 
iloup  «erebral  vein*;  ilihJ,  J*,  tlie  oerel 
irvhrul  vfiiJH  lire  veiwi'  roitiitcs.  TIiomc  on  llie  (wmvex  ami  luesiu! 
irfti4!i'8  emnty  clueHv  iiilo  the  HiiiHTlor  htiigitudiiial  biuiiet,  ixa 
"deHcribeil;  tlu»!<o  on  tiie  IuikjiI  i^urfitoe  oiiipty  into  llu*  onvewious* 
iiiid  liiterul  tiimiyot^.  Thow  voiiih  liave  no  valves,  mul  llicir  wallB 
aiT  vi'iy  ihiii  aini  without  niUM*uliir  nbrt'h,  Tin*  ihvp  tnTebral 
veiiiB.or venw  (j.'il*»Mi.  riMM^iv**  tlio  MimkI  from  the  lalcral  Vfiitricles 
An<t  from  Home  uf  thtM-t>ntrul  artrriefi  .supplying  the  \m»a.\  ganglia. 
Thev  empty  into  the  »itrjt.Ujht  sinun. 

't\\**  I'trthnit  yfuu.Htu  lire  flftee.n  in  ninnlier.  Th*>  hn|)ortant 
nne«4  are  tlie  HU|KM*jor  nntl  inferior  lonKitiidinal.  the  ^truiffht,  the 
lateral,  the  oecipital,  tlie  ettvernousi,  and  the  superior  and  inferior 
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Fm.    1M.— fiHOWINOTBKlCEL-ROni.lA  CkLW  nr  Til*  BltAlN.  THmi  lUl.ATtnS  TO  TK* 

Bloop-Vcshkls  ;  ai.mu  tnk  Ki-mtknta(T'lar  T'hik-iciui»  op  Tiir  Ki'ituujal  Cclls 
or  TiiK  t^TKAAL  Vcjfmii  LE  (>Uh('hi).  A,  K[>lihi'hjil  it'Us  liiilnf(  Ui«nU  veolriclt^ ; 
n.  procvad  at  suinr  ;  b.  spMnr  or  nriii'oglla  i-cll :  c.  tiiond-vMM'l. 

netrubal.  Tliey  c«rr>-  l>h>od  for  the  mwt  jwirt  in  a  direction  from 
befori'  liiu'kwjiril.  and  eonvey  il  eventually  to  tlie  internal  jugular. 

Mo8t  of  111**  hlootl  of  the  eonvexitv  and  mesial  Hurfuee  must 
pat^H  into  tlu*  jon^itinlitial  ^iiinH,  \\\\\  there  \t>  a  slight  eonnet*tiuii 
of  Hiin»e  of  the  veins  witli  the  i*n|«'riMr  iM^rosal  and  i(tnii>;ht  »l 
nuHttji.  TheMipti'lor  lontfituiiinalHinuKaUoconimunicntt'^sliclitly 
with  veins  of  the  sealp  and  with  thu  tarial  vein.  S<jnie  of  the 
blood  from  the  menial  MirOwe  also  jfoes  to  the  veins  of  (iaien. 

On  the  wholn.  however,  the  Fystem  of  the  w»nve\  and  met^ial 
cerebral  8urfaee  Is  ii  pIom*  oorporation,  the  blooil  havinc  tu  pas» 
into  the  BiiiM^riorloiifflrudinal  Minus  mul  toreular  Herophili,  wnere 
It  UKfts  tliHt  of  the  Htniijfht  and  (xtMpiLai  MunHet.  anil  tlowt.  for- 
ward throu^li  Ihe  lateral  MnuM-f*  to  tlie  internal  Jujiular.  The 
(*in'\i\(itwu  of  tlu' bawil  surfiu'A*  is  letis  ls«»lated.  All  tlie  baMil  s.i- 
/JUMW  roiiiiuunient^^  \i\\\\  eat.'\\  oUwv  \vw\>',»l\\\\.W\v»\v  ax«  i^v^\\. 


pominnnicntion«  iWween  the  veins  of  the  M«lp  and  thecRVernoQ*, 
Uteml.  nn<i  inferior  petToml  sinuses.  It  is  safe  to  Tie  ouv  of  th» 
Einuae».  except  the  Intend  und  the  p..»8terior  purt  of  tho  loiijicitu- 
dinal.  The  cerehellar  veinK,  superitir.  inferior,  and  hiteral.  empty 
into  the  sitraitrht,  the  lateral,  and  !(U|>eri4»r  {>etrL«al  sinuses.  N'ono 
of  the  fereViral  veins  or  Hiiuse**  have  valvejs. 

The  prest^ure  in  the  iniemal  carotid  arteries  is  about  130  mm., 
that  in  the  cerebral  sinui»es  70  to  t*0  mm.  ^tierhardt),  and  that  in 
the  jugular  veins  is  almost  negative.  Both  arteries aiid  veiuf)  are 
more  delicate  than  the  extra-cerebral  vessels. 

Except  its  frray  matter,  the  brain  is  not  a  ver}*  vivseular  or^ran, 
but  this  KTny  tissue  raidvs  in  ^iehneE^s  of  blood  supply  with  the 
lungs  and  liver.  The  amount  of  btooil  in  the  brain  at  any  one 
time  is  only  alwut  one  to  two  |»er  eenl  of  the  total  bUnwi  in  the 
circulation,  or  about  four  ounces  (RjuikeK 

The  diameter  of  theoommou  cArotidt*  is  6.7  mm.  (Thome),  that 
of  the  subela%iuns  G.2  nun.,  that  of  the  internal  carotids  4  mm., 
and  that  of  the  vertebral*  '6.'>  mm.  (Gerhanlt).*  The  blfHxl  to 
the  brain,  therefore,  has  |>ajii%a^^es  three-Hfrhs  as  irreat  nsthe  total 
arterial  area  near  the  heart,  and  the  IiIikkI  enters  these  ]k'i£»iace8 
at  a  pressure  r2.*0  to  150)  threedifth*  as  i;reat  as  that  in  the  ves- 
sels near  the  heart. 

The  Frxcrioxs  of  the  Brain— Ckiikbral  LotALizATios. 
— The  brain  is  the  sieat  of  eonM'ious  intelli|Lrence  and  mental  aotiv- 
ity.  It  tuis  also  control  anti  dire^'tion  of  voluntary  movements, 
it  is  the  heat  of  instinctive  acts,  and  it  regidates  in  a  niea^fure  the 
va«)inotor.  trophic,  and  seoretory  inerhaniMniH  of  the  body. 

Tfie  J*r<rfrontnl  y,o6<'.r.— The  pra-frout/il  lol>es,  or  that  part 
of  the  bniin  in  fnmt  of  the  pnecentral  convolution,  ar«»  concerned 
witli  volition  ami  the  jjower  of  self-control,  concentration  of 
thf)Upht  and  attention.  The  |K>stcrior  jiart  contains  centres  for 
the  movemerita  of  the  head  and  eyes.  Injuries  in  thi.H  ywirt  of  tho 
brain  produce  chaiitct«  of  character,  indicate<l  by  peevishnesband 
irritability  of  temiwr,  mental  rnfeeblcment,  lack  of  |>ower  to  con- 
centrate the  mind  or  to  control  the  acts  or  emotions. 

The  Criitrnl  f'onp'i/ufioii.s,  Partwrntrnl  and  rpptr  Pnriftnl 
Lobitles. — This  part  of  the  brain  is  called  tho  motnr  aren,  bei'AUse 
it  is  concerned  in  the  prcKluction  of  nervous  impulses  which  cause 
voluntary  motions  of  the  bo<Iy.  Certain  parts  of  this  area  are  in 
relation  with  certain  proups  of  voluntary  muscles  on  the  opiH»- 
site  side  of  the  btnly.  These  areas  jjreside  not  so  much  over  sin 
gle  niusoles  as  over  those  groups  of  muscles  which  act  together 
in  prtMluciufj:  definite  purpiweful  acts.  The  lower  part  of  the 
central  convolutions,  know^l  ns  the  central  o|)erculinn,  is  a  centre 
for  movements  of  the  larynx,  mouth,  tonjrue,  and  fm»e.  AIkivo 
this  area  and  about  the  middle  thin!  of  the  central  convolutions 
is  the  centre  for  the  movements  of  the  shoulder,  arm.  hand,  and 
flnfj^ers.    Still  farther  up,  near  the  longitudinal  fissure,  anvl  extend- 

•  J.  CMchton  Brown  fives  the  last  two  dluQni;Y«%.%  ui&.^.'ltHta.TaiV"'^'*^!  • 
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iti(j  over  intx»  tlu*  tnet<ial  mirfiict*  iiiiil  back  itUotlio  snperior  imrie- 
till  lobule,  is  the  ureii  for  tlu*  t  run Iv,  liipts,  letfw,  leet,  iuhI  toeh.  Tlio 
l>;u»e  of  the  f\r»t  niu!  ^eeoinl  trout-til  roiivolutituw  is  tlu*  eenint  for 
moveuieiits  of  ilic^  Ueiul  Jiiul  i-yi*^.  The  eiaet  arraJi^cment  of 
these  centres,  whicli  have  betm  (let4?rnn*ue(J  by  exi>erhnent*t  upon 
uiutikeys  mid  otlier  lower  anhtinlu  fid  well  an  by  cliniful  and  sur- 
l^iral  obM>rvatiouH  on  man,  is  stliown  in  the  aoeouipanyinK  di&- 
pratns.  Probably  the  luotor  orcn  Is  nlso  tlie  centre  for  the  cuta- 
neoui*  sensAtioris  of  the  parts  corre*ipontlinff  to  the  nmwular 
proups  which  it  supplieh.  »*o  thn(  what  is  cnlleil  the  motor  is  renlly 
a  .Hensori-inotor  area.     Tlie  luotor  area,  when  irritultd  by  dliease. 
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produces  parent heKia<  and  convulsive  nioveiuent*  in  the  groups 
of  uutw'lcfi  wliicli  it  repreaents.  Destruction  of  it  causes  not  only 
a  paralvhlts  but  a  certjiiii  amount  of  cutaneous  amettthei^ia. 

Tho  various  senhori-niotor  irentn^n  are  not  sharply  limited,  but 
lap  one  over  the  other,  8u  that  the  ]iiutor  area  for  the  forearm, 
forexainplCf  exten<ls  over  honiewhat  into  that  for  the  slioulder. 
Tiie  correspondiuff  nensory  areoH  are  Htill  more  difTu»e,  »o  tliftt  it 
takes  a  much  more  cAtensive  destruction  of  a  cerfjiin  area  of  the 
motor  cortex  to  produce  an  ana?'Kt1u*!4ia  of  the  anu  than  it  dues  to 
produce  a  paralyttis  of  the  anu  (Pig*.  KVj.  100). 

liihitrral  ReprtsentaUon.—Thijxse  muscles  ot  the  two  sides  of 
the  body  which  act  tojfether  have  a  double  reprcjtentntion  in  the 
brain.     For  example,  etwU  gtu^v  ^^  \iiViwiW*  >is«*i  Vu  Uuiviratlon 
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has  a  pt'ntre  in  Ixith  heminpheres;  ponsequently,  when  one  centre 
is  destroyed  no  paralysis  rcMiIts,  for  the  re^LSon  that  the  other 
oi^ntre  coiitiuues  its  work.  In  the  wiMne  way  wtme  of  Th*;  muscles 
of  the  face,  such  a«  thowe  for  closing'  the  eyes,  have  a  douhle  rep- 
resentation, and  a  lesion  tlestroyint^  the  centre  for  the  orhienlnris 
palpebraruni  on  one  side  will  not  ui^ually  cause  puralyKis*.  because 
of  the  contiriucul  action  of  the  centre  (»f  the  other  side.  The 
more  jjerfect  and  hahituid  tl»e  awiociated  action  of  the  unisolcH  of 
the  two  sides  of  the  body,  tlie  more  completely  can  one  centre 
tU>  tl»e  work  of  its  astwxMate.  Tlie  best  examples  of  the  mus- 
clw*  having  the  don  hie  n*pres<»n ration  are  the  orbicularis  jmlpe- 
braruni.  the  niuscleu  of  the  vccuil  eordt^,  the  inuBcles  c-oucemed  in- 
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deg^lutition  and  in  respiration.  The  muscleK  of  the  viwera  and 
bltKHi-veAsels  have  no  known  representation  in  the  cortex  of  the 
luiniun  hnun. 

The  special  sensations  have  n  bilateral  rcjiresenlation  also; 
but  the  more  specialized  the  ijense,  the  letts  can  one  liemispliura 
take  the  place  of  the  other. 

Ovripitfif.  Part'ftaf,  anff  Trmporn}  L^^ben— Centres  of  Spevfal 
A>».v^.— The  special  senses  have  two  centres— the  primary  and  the 
secondary.  The  primary  centres  are  coinaeetetl  witii  the  gautjlia 
at  the  base  of  the  brain;  the  secondary  centres  are  situated  in 
the  cortex. 

The  primary  centre  for  vision  is  in  the  posterior  part  of  the 
optic  thalauMis.  the  external  geniculate  Ixwly.  and  anterior  cor- 
f>ora  quadri^emina.  The  secondary  centre  is  situated  in  the 
occipital  lobe,  and  itartlcularly  n|M»n  its  medial  surface  and  in 
that  part  known  tva  thecuueus.     Eachocc\vvXa^\c^tMi\»^Xvc.^ye\|^x«! 
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for  visual  impulses  from  the  correftpoiulUig  half  of  the  retiua  of 
each  eyu;  for  example,  the  left  oc^cipitul  lobe  is  the  centre  for 
viMoti  of  the  left  half  of  tlie  retiua  of  eauh  eye.  Thi^  relation  i» 
bUowu  in  the  dia^'rum  (sue  Optic  Nerve).  Total  ila-*tructiou  of  Iwjth 
oooipital  lobes,  ur  even  of  a  cofl^itlerahle  [>art  of  them  if  the  dc- 
straction  involves  the  median  surface,  will  caa»e  bliiidue«i».  He- 
strurtioii  of  one  IoIk)  cauti^s  only  hair-blindiiestt  or  hemianopsia. 

The  primttry  reiUrv  for  htttrf/t{/  in  in  the  posterior  tuUerelo  of 
the  corpora  I [uatlrif^miua  and  the  internal  i^uiiciilate  hotly.  Th<* 
eeeondary  centre  in  in  tlie  cortex  of  the  first  and  second  cotivi>- 
lutions  of  the  remiMjral  lolx*.  iVstniction  of  <ine  ttMiiporal  lol»e 
tMiUHOS  deafne89  in  the  opposite  ear.  This  denfne*»,  however,  Is 
not  complete  Ihviium'  the  s4Miw»  of  hearing  hiis  a  bilateral  repn*- 
sentation;  eaidi  ear.  in  other  wortis,  sends  tibres  to  the  temi>onil 
lobes  of  eai'h  side,  although  uiow  flbrcfl  cross  over  than  f^o  to 
tl»e  lobe  of  the  correspondin^j;  hide.  The  C4in!5ctiiience  Im  that  tho 
lo»s  of  one  temporal  lobe  \»  in  a  measure  supplied  by  the  other 
(ciflc  Aphuttia). 

The  primary  cetUrr  for  smell  is  in  tho  olfuctory  lobes.  Tho 
8ei!ond}u-y  centre  i»  pi*obubly  iu  the  uncu»  and  in  part  of  the 
hipjiorainiHLl  convolution.  Whether  Ihe  tracts  for  the  sense  nf 
9mell  are  coinuH'ted  with  the  optic  thalamus  orotliOr  ifa:i(i:Ha  j« 
not  dt«1iMiTt'iy  known. 

The  primary  centre  for  taste  Is  not  known,  but  Ben«attonB  <if 
tAitte  nmy  cfmnect  with  the  optic  tluilainus  before  pa.<i.sing  into 
the  secondary  ivnire,  which  m  in  the  hippocampal  convolution. 

Ctntrtsfor  MtntorUn. — There  are  certain  cUissm's  of  Nensatloos 
and  i>ercepti(m8,  simple  in  cliaraeter  and  friMpiently  repi*ated,  so 
tliat  they  finally  «et  to  lie  use*!  aImo.st  automatically  in  their 
work.  These  impressions  relate  to  the  use  of  the  muscle*  in 
speech,  in  writin;^,  and  in  ^cMture  liui^uage,  also  to  other  fre- 
(jueutly  repeated  purposeful  movements  of  the  Iiud>».  The  mus- 
cular movements  in  writing  and  siM^akinRarc  h<i  often  re|>eated 
that  certain  areas  in  the  cortex  are  het  apart  for  the  memories  of 
thene  processes.  The  viKual  seiisaliniis  an<l  ideJiH  elalHinited  from 
them,  which  are  frei|ucntly  re|»eatvi!in  IcJiniinj;  to  read,  have  also 
a  centre  which  is  set  apurl  for  them.  This*  forms  a  centre  for  the 
visual  momorleM  of  lanp^ia^^iv  In  the  same  way  there  are  audi- 
tory sensatittus  and  idejis  elaborated  and  so  fre<iuently  repeated 
as  to  be  used  automatically  in  nctpdrinf?  lant?uafre.  These  bt^ 
stored  up  as  auditory  memories.  We  have  what  may  be  called 
motor  memories  connected  with  8|H»ech  and  k*^*'**"**-  These  spe- 
cial memories  have  been  found  to  have  a  certain  IrsMili/jition  in 
the  brain.  The  centre  for  the  memories  of  the  articular  move- 
ments of  speech  is  in  ttie  |H)steri*ir  part  of  the  thini  left  frontal 
ronvoJution;  the  centre  tor  Uws  u\e\\\Qi\te*  ol  W\e  \vwjv«iiient«  of 
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writing  is  not  {perfectly  wull  kuuwn,  but  \»  tliougttt  to  be  at  the 
I>osleriar  iwirt  of  the  flecoud  left  fnmtal  convolution.  The  centre 
for  the  meuioriea  oC  gtfsture  laugujLge  is  unknown.  The  ct^'ntre 
for  tiie  meuioriea  of  ordinary  co-ordinate  movements  is  i>erlia[J6 
in  the  inferior  parietal  lobule.  The  centre  for  the  visual  mem- 
ories of  written  hkn^ufce  Is  in  the  lingular  ^yrus,  extending  back- 
ward from  there  Into  the  oeeipital  lobe.  The  centre  for  the  audl- 
trtry  memories  of  spoken  language  is  in  the  posterior  jmrt  of  tlie 
lirnt  and  tlio  eorrcHponding  u[iper  (wirt  of  the  secwnd  temporal 
convolution.  In  ri^ht-handetl  [people  ail  the  memor>'  centres  are 
in  tbf  U'ft  cerebral  homixpliero;  in  left-hamled  poople  they  are  in 
the  riglit  lieminpliert*.  The  destruction  of  these  mymory  centres 
pro<luceH  different  forms  of  aphasia,  as  will  be  described  later, 
luatldilinu  to  that,  disturbances  in  these  centres  are  produewl 
by  lesions  which  cut  off  the  associating  fibres  connecting  these 
centres  with  each  other  or  with  ujotor  or  sensory  centres  proper. 

2'he  Centnim  Ots<Ue,  Corpus  CnHottmn,  and  the  AssoHatite 
^nrt/oFW  o/^/ic  i?rai;i.— The  different  parts  and  centres  of  the 
lirain  are  connected  together  by  the  associating  tracts  and  with 
lower  levels  by  the  projection  fibres.  The  simpler  and  tessdevel- 
oped  centres  of  the  two  lialves  of  the  brain  are  closely  connected 
by  fibres  that  run  cliiefl}'  in  the  corpus  callosum.  The  more 
highly  sijeciali/f'd  and  loss  simple  in  function  a  centre,  the  less 
close  is  its  commissural  connection  and  tlie  more  iude|»endent  is 
one-half  of  the  brain  from  the  other.  Thus  the  centres  for  the 
icovements  of  the  thorax  in  respiration  are  closely  bound  with 
each  other;  those  for  the  purpojteful  movements  of  the  hands  less 
so;  those  for  receiving  visual  impressions  are  almost  independent; 
and  the  centres  for  the  memories,  which  are  still  more  highly 
specialized,  art!  practically  entirely  independent.  We  infer  that 
the  higher  mental  functions,  therefore,  work  either  in  one  cere- 
bral hemisphere  or  in  the  other,  and  that  the  two  halves  of  the 
brain  do  not  co-oj>erate  with  each  other  in  much  of  the  higher 
int^ellectual  work. 

The  corpus  callosum  is  the  great  commissural  tract  connect- 
ing the  two  cerebral  hemispheres  and  their  respective  centres. 
The  anterior  counuissure  does  some  of  the  sfuue  work,  being 
more  specially  connected  with  the  function  of  olfaction.  The 
posterior  commissure  has  comparatively  few  bilaterfd  connecting 
fibres,  its  function  Wing  more  to  connect  the  thalamus  with  the 
cranial  uerve  nuclei  and  other  centres  below. 

T/n  f'lirpns  ^S/rhittitn.— This  gangli<in  is  in  close  relation  with 
the  cereliellum  and  with  nuclei  in  the  pons.  It  is  also  in  conne<i- 
tion  with  fibres  that  come  up  from  the  muscle-sense  tract,  in  the 
spinal  cord.  Its  functioiiH  are  therefore  probably  connected 
with  securiu;;  co-ordinate  and  purposet\i\  i\vov*»\vveu\A.    VKSaVc^iKr 
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tluii,  tiowever,  or  (tiis  );aii»<Iiuf)  in  th^  human  brain  pr(xhiot*«  uo 
ilefltiitti  NyiiiptoitiB,  uikI  lo<!ul  leHiort.s  of  it  cuniint  he  iltn^tusti- 
CAU^d.     It  is  therefore  called  chnlcally  a  fat^nt  region. 

The  Thalnmns  Opt icuji.— This  thalamus  is  In  relation  by  Us 
projection  fibrcn  with  the  frontal,  parietal,  <x!cipUal,  and  U-ui- 
pornl  cortex.  The  fibres  that  fro  tf>  the  ocnipital  eortex  nro  roti- 
iiected  with  tlie  optic  trwct,  and  have  to  do  with  the  ftinotinn  of 
viKidh,  The  Hhrfts  that  go  to  the  temiioral  lol>e  are  coniirrtcd 
with  the  auditory  tract,  and  have  to  do  with  the  futiutioii  of  lirar- 
in(f.  The  optic  thultuui  seem  to  have  soino  relation  t«>  tli*»  o\- 
preMHion  of  tMimtionH.  In  cereiiral  piiralyws  in  wliich  tliey  are 
Involved,  thejwUlent  cannot  invohintarily  expret*H  j(jy,  grief,  etc. 
Ijesion>  of  the  iK>»iterior  part  of  the  thalaiuuit  will  produce  pjir- 
tial  bllndnesN.  Other  than  this,  lesionM  of  the  optic  thalamus 
produce  no  deflnite  Hyiuptonit*  which  enable  us  to  make  a  Iik'uI 
diagnoslR.  Disturbances  of  hearing;  liave  not  certaiidy  been 
tnieed  to  lesions  in  the  thalamus.  It  is  thought  to  be  a  primary 
centre  for  8ensatif»n>»  of  touch,  muHCular  sense,  and  perhaiiw  for 
Hutell  and  taitte.  but  no  definite  factn  in  human  iiatholot^y  have 
fts  yet  HJititifariorily  jiroved  this.  Lesions  of  the  thalamui*  some- 
times produce  various  forms  of  mobile  KpaKm«  but  thette  arc  gen- 
erally attribute<i  to  Irritation  of  the  fibres  of  tlie  int^'mal  eajjsnle, 
which  K*^i  clotie  to  it.  Hence,  aside  from  diMurbances  of  virion, 
the  optic  tlialamuK  also  must  be  considered  clinically  a  lat«>ut 
region. 

TVi^  forpora  Qttadriffeminn.^Tho  anterior  tubercles  nf  th» 
corpora  quadrigenann^  t<igether  with  the  external  geniculate 
bodies,  form  part  of  the  jmrnary  centres  of  vision.  The  anterior 
tubercle."*,  hi>\vt'ver.  have  more  to  do  with  reflex  movements  of 
the  pupil  and  ciliary  muscles  than  with  the  actual  visual  func- 
tion. The  p(»slerior  tubercles  of  the  corpora  quadrigendna  and 
the  internal  geniculate  IwHly  are  tiiou^ht  to  l>e  <N^nnectetl  with 
the  auditory  nerv**.  They  also  appear  to  receive  some  flbrtw  from 
the  corvhelinni.  hence  their  injury  or  disease  prodtices  some  dis- 
turbances in  equllibriuni  and  iwjssibly  in  hearing.  Owing  to  the 
fact  that  the  nuclei  of  the  third  nerves  and  the  red  nuclei  lie  be* 
neath  1hecor|»f»rii  riundrlgcminn.  IcRioim  of  tliese  latter  produce 
irritations  and  paralyses  of  the  third  nerve,  disturbances  in  equi- 
libriuiM  and  for<»ed  movements.  Ia-sIous  in  this  neighborhood 
sometiiiH^s  cau^e  somnolent  and  stu|M)rou»  states. 

Tb»'  rfd  iiurjffi  are  connected  with  the  anterior  cerel>ellftr 
pednnch's  oi»  the  one  hand  and  with  the  lenticular  nucleus  and 
optic  tlialamns  an  the  other,  and  are  coueernud  in  securing  e^jui- 
librium  and  the  luljustntent  of  the  liody  in  space. 

Tht  ("tfirhtiltum. — The  cerelielhim  is  connected  with  the  pons, 
the  cerebrum,  atid  s\nua\  cotOk.    W,  w«vOi%  \\\\v\i\*«*,  xXvtiiw^U  xX\a 
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middle  podiincles  to  the  trmy  inatter  in  the  jjons,  and  thence 
down  into  the  anterolateral  columns  of  the  cord.  It  stcndis  nn- 
puli^es  to  l!ie  olivary  bodies,  and  thence  up  to  the  preat  ^angUa  at 
the  base  of  the  brain,  tmd  finally  it  sends  impulses  thn>ugli  tlie 
anterior  i>eduncle»,  which  crt»ss  over,  enter  the  red  nuclei,  and 
connect  with  the  thalamus,  corponi  striata,  and  perhaps  with  the 
cortex  of  the  parietal  lobe.  It  receives  impulses  from  the  cortex 
of  the  frontal,  imrietal,  occipital,  and  temporal  lobes,  which  go 
down  into  the  ix>nH,  connect  with  nuclei  there,  and  thence  pass 
up  into  its  hemispheres.  It  al«o  receives  impulses  from  the 
spinal  cord,  througli  the  iKjHterior  petluncles.  Thtre  is  therefore 
a  nervous  circuit  between  the  cerohrum,  brain  axis,  and  cere- 
bellum :  impuUwn  pa«t*  down  from  the  cerebral  corte.\tothe  pons, 
thenc*  to  tlu'  oereViflhirii;  iind 
other impul:k.'s  pas»up  from  the 
basal  cord  to  the  cerebellum. 
Having  received  thetse  impulses, 
it  discharges  chiefly  alonf?  the 
anterior  petlunoIe«  into  the  ba- 
i-Al  ganglia,  which  act  as  its  end- 
organ  (Fig.  Hi7t.  The  cerebel- 
lar inHuenceti  directly  affect  the 
spinal  cord  but  little.  The  cere- 
bellum na«  undoubtedly  power 
of  securing  purposeful  move- 
ments and  of  enabling  us  to 
keep  our  equilibrium  and 
maintain  our  relations  in 
space.  The  vermis  or  meilian 
lobe  is  the  part  which  in  man  is 
most  lm[K)rtant  in  doing  this 
work.  Lesions  of  the  lateral  lobes  or  hemispheres  produce  few 
direct  symptoms,  and  they  are  wjlleil  latent  regions.  Injuries  of 
the  median  lol>e,  however,  xjrwluce  disturbances  in  equilibrium, 
forced  movements,  and  a  peculiar  form  of  inctnordination  in  gait 
which  is  known  as  cerebellar  ataxia.  Lesions  of  the  middle 
peduncles  prt»duce  forced  movements  also,  the  rorce<l  movements 
being  either  toward  or  away  from  the  side  of  the  lesiou,  accord- 
ing as  it  is  an  irritating  one  or  a  destructive  one. 

The  pmi.v  cnroUi  contains  sonjo  of  the  cranial  nerve  nuclei  and 
collections  of  nerve  cells  which  are  connect*^d  with  fibres  from 
the  cerebral  cortex  oi»  the  one  hand  and  the  cerebellum  on  the 
other.  It  also  contains  the  long  tracts  of  nerve  fibres  that  pass 
from  the  cerebrum  down  through  Into  the  medulla  and  spinal 
corti  and  transverse  tracts  of  fibres  winch  connect  the  two  hemi- 
apheres  oi  the  cerebellum.     Lesions  iu  it  cauae  ^\a\.\vc\sMx<Q»b  vo. 


Flo.    ICT.— tiHOWINO  THE  KKUATIOWn  OP 
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fuiK^tioii  of  tho  cranial  nerves  and  of  the  motor,  aenaoiy,  and 

ciiiiiiikiHKurnl  tracts. 

Tlie  mtdullu  obhuf/atd  contains  centres  of  tlio  cranial  nerve 
jmcioi,  un<l  in  it  aluo  arc  vurioiidt  reflex  and  automatic  centres  ctm- 
tnjUing  ant]  ri^^ulatin^  tlio  vasomotor  system,  respiratory  and 
oardific  rhytlim,  visceral  muvement«  and  HeLTetion. 

The  olicart/  htKliva  are  (uuinected  with  tho  cerebellum  and 
basal  ganglia,  but  nut  with  the  spinal  cord.  luipuli^ea  pa^s  tu 
these  bodietj  from  the  ccreliclluiii,  thence  up  to  the  brain.  When 
injured,  disturbances  of  equUibriuiu  and  eu-orclinatiun  occur. 

Tht  JaiUuI  lit'jitnis  uf  th*^  lirain. —Thvrv  are  certain  parts  of 
the  cerebral  cortex  dentruction  of  which  and  irritation  of -which 
proiluce  no  special  and  distinctive  phenomena  in  miui.  These 
are  tlie  Ki'i-'iiter  [^art  of  tiu-  teuiporul  lol>e  of  the  rif^ht  side  anil  a 
|M>rtion  of  the  tcmiioral  lobe  on  the  left  side.  A  v>art  of  the  in- 
ferior parietal  lobule  also  may  l>e  re^^anleil  as  a  latent  re^iou. 
The  frontal  lobe  we  have  already  spoken  of  as  lieing  concerned 
M'ith  certain  mental  funetion^,  but  le!>ions  here  often  produce  no 
ttyniptoiiiH.  mid  they  may  be  to  a  c-f^rtain  extent  regarded  as 
latent.  The  <*firpora  striata,  optic  thalanii,  portionu  of  tlie  ceii- 
trinn  ovivle,  and  the  two  lateral  hemi^phereH  of  the  oerebelluui 
are  latent  ureas. 

BiiAiN  Wkioiit.— The  average  woij^ht  of  the  male  brain  i» 
1,358  Km. ;  that  of  the  female.  l.-'Hrj  |^m.  The  weight  varies  with 
(uft»,  sex,  niee,  and  intelliKencf,  mid  with  a  number  of  other  fatT  torn. 
TUa  avera(re  weight  f>f  the  brain  at  birih  is  :i',*T.8  tcm. :  the  brain 
grows  rapidly  until  tlie  ii^e  of  four,  then  more  slowly  until  the 
age  of  seven,  then  very  Klowly  up  to  the  tifre  of  sixteen  to  twenty. 
At  about  the  age  of  forty-tlve'  in  man  and  flfty  in  woman  it  begins 
to  loAe  weight  slowly,  und  at  the  ugo  of  ejghtv  or  over  it  has  lo^t 
about  120  gin.  (4  or..).  The  brain  of  man  weighs  absolutely  about 
nine  percent  more  than  that  of  woman.  Hilativfly  to  the  body 
weight,  the  brain  weight  of  ninn  is  alKtut '.}'r:  that  t>f  woman  a  very 
little  less.     The  s-exuul  difference  ie  extremely  ^mall.• 

The  l>rain  weighs  more  in  the  civilized  raoes*,  and  more  in  cer- 
tain of  the  civilized  races  than  others;  the  brains  of  Knglish,  Oer- 
maii,  and  Scotch  \veii,'h  mon»  than  thoi*e  of  l-Yt'nch,  Italian,  and 
HuAHJan.  Some  of  the  xXfriean  nnd  An^^tralian  triben  have  the 
smulU't^t  brains,  theaveratre  negro  brain  weigldiitfl.iJ.'iOtfm.  When 
a  brain  weighs  leHs  than  I,i:i0  ^m.  in  man  or  'JlHi  ^nn.  m  woninn,  it 
is  calted  a  mierocepbixlic  brain  :  if  the  weight  is  above  l,41M>gm.  in 
man  or  ],^4<'i  tfiii.  in  woman,  it  in  called  a  lueLralocephHlic  bruin. 

Hrain  weight  Inis  a  certain  relation  to  ii)tel(i^'enre,  which  is 
not,  however,  an  absolute  one.  Anions  il  lunKlretl  men  of  more 
thiinaveraui'  intelligence,  the  percentage  of  lar^^e  brains  would  be 
aliout '35,  whereas  the  iM-rcenta^e  of  large  brains  among  persons 
^lf  ordimiry  4^r  luw  iiitelli^enre  wotdd  l»e  not  mure  than  4  or  S. 
Ill  eiitiinatintr  Hu^  tni|Hirtan(>e  **(  hriiln  weight,  one  nninf  consider 
the  height,  the  weight  or  voluuje  of  body,  muscular  nniats^  and 


*  J.  C  Brovrn  flndiithAt  alUrr  uiaW^ut;  &U  uUuwuioem  woamii*sl»mtai  vdghs  about 
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In  this  formula  P  represents  the  psychical  factor  or  the  aniount 
of  inteiUgtmce.  H  tlie  brain  wei^lit.  K  the  bmlv  weight.  S  the 
somatic  fivctor.  The  somatic  factor  has  l>een  e^tmrnteS  to  be  for 
mammals  al)out  U.6<iG.  Applying  this  formula,  we  find  that,  ex- 
pnwfiied  relutivelv,  the  inleUigence  of  man  equals  0.87:  woman, 
0.8G;  theatre,  0.4*i;  the  rabbit,  0.39;  the  birds,  from  0.1(17  to  0.09. 

The  relative  weight  of  dilTereiit  [>art.s  of  the  broiii  is  about  a8 
follows.  Frontal  lobes,  28?;  i>arietal  lobes,  3rt?;  occipital,  \0%i 
temporal.  18^;  lobus  caudicin  or  island  of  Rell,  [>^ :  pons,  1)^. 
The  cerebellum  weighs  about  one-eiKhtli  as  much  an  the  cere- 
brum. The  proportion  of  the  grav  to  the  wliite  matter  in  adults 
istiO  to40  (Viemrdt). 

The  depth  of  the  primary  fissures  is  not  quite  an  inch  (30  to  33 
mm.). 

There  are  one  thousand  two  hundred  to  two  thousand  million 
cells  in  the  cerebrum,  and  about  ten  million  large  cells  in  the 
cerebelluin  (Meynert). 

About  cue  million  cells  to  a  8<iuar&  centimetre  is  the  estimate 
of  Eugel. 


PRKSKIIVING  AST)  CnTTING  THK  BrAIN. 

The  l)rain  should  be  placed  in  a  ^Uou  of  a  94-i>er-cent  solu- 
tion of  bichromate  of  potash.  This  must  be  changWl  daily  for  a 
week,  then  twice  weekly  for  a  fortnight,  then  it  should  remain 
in  the  solution  for  three  or  four  months,  a  few  crystals  of  thymol 
beinjj  added.  After  almnt  three  months  place  the  brain  in  U-W 
alcohol.     In  a  few  davs  it  will  be  remiy  for  cutting. 

In  cutting  the  fresh  or  prei«r>'ed  brain  for  the  pun>ose  of  lo- 
cating gros8  lesions,  remove  the  pons,  medulla,  and  cerebellum, 
place  the  brain  on  its  base,  and  make  Bections  in  accordance  with 
the  directitjus  (Pig.  1(W).  The  sectional  views  exposetl  are  shown 
in  the  following  series  of  cuts,  which  are  based  upon  those  of 
Exuer. 


1 


It  will  odd  to  the  intelligibility  of  dei»crix>tious  of  brain  dis- 
eases and  their  syiuptouis  if  one  Hrst  makes  himself  familiar  with 
certain  general  syiuptuiiui  that  underlie  more  or  less  nearly  all 
organic  disortlers  of  tliis  organ.  Symptom*  due  to  disease  of  the 
brain  may  Ije  plaiied  in  four  elapses:  first,  general  sjinjitoms  of 
brahi  Irritation;  second,  general  symptouis  of  brain  i^ressure; 
third,  gymptomaof  fcieal  irritation  or  de-strueilon;  and»  last.  thoHe 
due  diret'tly  to  the  pathological  process  itself. 

The  sjnuptoin.s  of  brain  irritation  are  heatlache.  vertigo,  vom- 
iting, photophobia,  mental  irritnbility,  JUHouuiia.  ]XH*uliar  [i<el- 
ings  of  fulnetts  and  pressure  about  the  head,  noises  in  the  ears  or 
in  tlie  head,  tenderness  al>uut  the  sc4dp,  and  io  severe  cases  con- 
vulsive RyinptouiH  and  delirium. 

Tlie  symptoms  of  brain  compression  are  headache,  vomiting, 
mental  hebetude  or  dnlneiw,  |H»rhai>8  some  form  of  paraly«ia,  con- 
trjicted  pupils,  and  eventually  eoma.  With  this  there  is  often 
constipation  and  retracted  aiKU»nien. 

The  symptoms  of  brain  irritation  are  often,  perhaps  usually, 
associated  with  a  hyper«'mia.  The  symptoms  of  brain  compres- 
sion umy  I>e  aiisociated  with  an»emtaor  (Pdema,  and  often  in  states 
of  malnutrition,  where  the  brain  is  impoverished,  the  s\*mptoms 
resemble  much  those  of  eompressiou.  Pressure  symptoms  and 
irritative  symptoms  often  lap  one  into  the  other,  and  they  cannot 
always  be  sharply  distinguished. 

Focal  symptoms  ilepend  almociit  entirely  upon  the  location  of 
the  [Mirticular  lesion.  If  it  is  in  a  motor  area,  focal  symptcmis  of 
irritation  would  l)e  spasmodic  phenomena,  such  as  convulsions. 
If  the  lesion  were  destructive,  the  symptoms  would  be  those  of 
paralysis  or  anresthesia. 

The  sjnnptoms  due  directly  to  the  pathological  process  itself 
may  be  very  slight.  Tlius  in  case  of  a  tuuior  of  the  brain,  the 
Rymptoms  are  mainly  causecl  by  pressure,  irritation,  and  k»cal 
disturbaneeof  certain  special  parts  of  the  brain.  In  suppuration, 
however,  the  process  itself  may  produce  geuetaX  ftNVix\A.cswA  •wmScl 


as  aro  associated  usually  with  twpsia— chills,  irregular  fever,  men- 
tal hebetude,  prontrafion,  euiuoiiition,  and  sweat*. 

Aiuoug  thu  i«yiiiptoiiiH  produced  by  foeal  le«ion8  there  are  a 
few  wliich  deserve  souie  preliiiiiiiary  j^eneral  istudy  because  they 
may  be  caused  by  lesions  of  very  (llfTereiit  khiils  and  oeeur  coiise- 
quenlly  in  very  different  forms  of  dlsuases.  Those  symptoms 
which  we  wish  particularly  to  (rtudy  lierti  are  liemiplegla  and 
aphasia.  These  represent  the  two  great  dominating  symptoms 
pertaining  on  the  one  hand  to  motor  disturbance  and  on  the 
ntlier  hand  to  sonsori-uiotor  disturbance. 

Ilfmipltf/i'(i,~lieiui\}\L^gU\  isa  paralysis  of  one-half  of  the  lM>dy, 
tJivolviuf;  the  side  oppuxite  the  lesion.  The  fuee,  ami,  and  lej;  *vre 
usually  all  paralyzed;  the  arm  most,  the  le|^  next,  thf  fiwe  leant. 
liemiplei^ia  may  be  either  iwiite  in  onset  or  i^Uivf  and  progres- 
sive. Aeuto  hemiplegia  is  tlie  nwilt  usually  at  h<*morrhftges  and 
softetiin^cs  of  the  brain,  more  rarely  of  intlamiiiatious  and  inju- 
ries, Prognwaive  hemiplegia  biggins  gnulually,  as  its  name  im- 
plies, and  slowly  increases  until  the  height  of  the  disease  is 
reaeluxl.  It  is  usually  caused  by  tumors  growing  in  one  side  of 
the  brain,  but  it  luay  be  uaustnl  by  a  slowly  developing  patch  of 
HclerosiH,  whieli  selerosls  may  l>e  in  turn  oid}*  a  part  of  a  mtdtiple 
selerosis.  Further  destTiption  of  iln.'  peculiarities  of  hemiplegia 
will  l«»  given  under  tlie  head  of  Special  I  diseases  of  the  Brain. 

Aphasht. — Aphasia  is  a  disease  of  the  Hietiltyof  language,  and 
it  has  a  number  of  varieties,  in  aovordance  with  the  particular 
part  of  the  braJn  involved  and  the  jMirtieular  portion  of  the 
mechanism  of  this  faculty  that  is  destroyed.  Uy  the  hu'iilty  of 
language  we  iiiRluile  tlie  procH^sses  by  which  we  hear,  see,  and  at 
the  sj\me  time  at>preciate  the  meaning  of  symbols.  It  includes 
also  the  fa<'ulty  of  ex]^»ro8slng  to  others,  by  voice,  writing,  or  ges- 
ture, our  iilejis.  It  has  therefore  a  receptive  side  ami  an  emissive 
.Mile.  We  Ukay  have  lesions  in  the  brain  which  (h^tniy  that  part 
of  tlie  language  fiuMdty  concerned  in  our  power  of  seeing  and 
undcrstiuiding  written  wonis  or  the  gesture  language.  In  read- 
ing understandingly  one  sees  eertjiin  words;  tlieso  words  revive 
certain  visual  memoriL^s  connected  with  piist  jK'rceptions.  Thus 
one  sees  the  word  "  book ;  '^  this  suggests  to  hint  past  memories  of 
form,  color,  tactile  and  other  sensjitious  ai»sociated  with  the  past 
perceptions  of  books.  There  isacertain  centre  in  the  brain  where 
these  visual  memories  for  letters  and  words  are  located.  When 
this  centre  is  ilestrr)yeti  the  memories  are  destroyed,  and  the 
word  "bi>i)k"or  any  other  written  woni  conveys  no  ineaniug. 
The  [mtient  can  spell  out  the  letters,  he  cjui  see  the  letters,  but 
he  cannot  read  any  njore  than  If  he  had  never  been  taught.  The 
conilition  is  known  as  nh.via  or  word-hfinilnesv.  Again,  a  (>or80u 
way  have  learned  to  associate  c«rUkUk  v^e&tur«8  with  detlnite  ideua, 
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as  the  motion  of  carrying  a  gluBs  to  the  mouth  with  that  of  drink- 
iug,  or  the  motions  of  usin^  a  knife  and  fork  with  that  of  eating, 
or  the  motions  of  the  denf-oiul-ilumb  alphabet  with  certaiu 
words  and  idea^.  These  wemorie.*)  of  gesture  Unguage  are  located 
in  certain  regions;  an<l  when  they  are  destroyed  tlie  patient  is  no 
longer  able  to  understand  ge^tiireii  or  the  sign  language.  This 
condition  is  known  as  aprti^iii.  Both  apraiia  and  alexia  are 
foruis  of  aphasia  which  come  under  the  general  head  ot  niintl- 
blindnesH.  A  j}erson  hears certuin  word&,  as,  forexamplo,  the  word 
"  knife."  This  conveys  to  him  a  certain  idea  of  the  form,  color,  and 
other  properties  associated  ^rith  knife.  The  memories  associated 
with  the  auditory  perception  of  different  words  are  stored  up  in 
a  certain  locality  which  Is  the  centre  for  auditor>*  memories. 
When  this  centre  is  destroyed  the  person  hears  spoken  words, 
but  they  convey  to  him  no  meaning.  All  that  it  said  to  him 
sounds  as  if  it  were  in  a  foreign  language :  he  hears,  but  he  does 
not  understauil.  This  condiTi«n  is  known  as  word  deaf netut.  So 
much  for  the  receptive  or  sensorj^  side  of  Uuiguage. 

In  communicjitin;^  our  iiK'as,  we  s|H'ak,  write,  and  make  ges- 
tures, in  s^waking  we  make  use  of  the  organs  of  articulatioij, 
and  this  use  involves  the  fineiidjusitment  of  a  delicatu  muscular 
apparatus.  In  the  act  of  expressing  ideas  we  have  tu  bring  into 
play  the  memories  of  the  i>ast  muscular  movements  of  this  artic- 
ulatory  meclianisui.  These  movements  were  learned  by  a  slow 
and  painful  process  during  infancy.  After  the  power  of  speech 
is  acquired,  the  mechanism  works  readily  and  almost  automat- 
ically because  we  only  liave  to  send  a  stimulus  to  the  centre 
which  presided  over  the  stored-up  memories  of  the  impulses  to 
properly  innervate  the  mechanism  of  speech.  There  Ir,  there- 
fore, a  centre  for  the  memories  of  the  movements  of  articulation 
— a  c^'ntre  which  is  of  course  closely  connectetl  with  the  motor 
areas  that  directly  innervate  tlie  lar>'nx.  pharynx,  luul  oral  and 
facial  muscles.  When  a  lesion  destroys  this  centre  for  speech 
memories,  a  |>erson  is  unable  to  reproduce  the  words  necessary 
for  expressing  an  idea,  for  example,  he  sees  a  knife,  he  knows 
what  it  is,  but  the  memory  of  the  motions  neccssjiry  to  express 
the  word  "  knife  "  is  gone.  To  him  it  seems  that  the  name  is  gone, 
and  that  Is  the  common  way  of  expressing  it.  He  cannot  say  the 
Word  "  knife/'  The  patient  may  wish  to  express  the  idea  of  pain. 
He  feels  the  pain,  he  knows  that  he  has  pain,  but  he  cannot  re- 
vive those  motor  memories  which  are  concerned  in  exi>re6sing  the 
won!  ■'  pain : "  he  cannot  tell,  therefore,  in  words  what  is  the  mat- 
ter with  him.  When  a  person  is  thus  troubled,  he  is  said  to  have 
a  form  of  motor  aphasia  for  which  the  particular  name  given  is 
aphemia.  In  the  same  way  there  is  a  centre  for  the  memories  of 
the  muscular  movements  conceme*.!  lu  v;r\Uu^\  AxvdN<\^&\w  tt^Vsivaw 
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destroys  this  ctjutre  tlie  patient  is  unable  to  wHte«  though  be 
maybe  nble  to  Hiwvik.  ThiH  condition  i»  ctiWiHXaffrttp/tio.  Fi- 
nally there  is  a  centre.  lewt  well  clelitteil,  for  tht*  inemorkv  uf  the 
nioveiiienta  used  it»  ^*.sture  langiinge,  and  when  this  Ir  destroyed 
the  person  is  unable  to  exprette  his  ideas  by  (^ture  or  si(?n  lun- 
gua^.     This  condition  is  known  tis  amimin. 

To  renuuie  now,  we  have  the  following  divisions  of  aphasia : 


Scamjry  Apboidm. 

Mimi-blindness.  ]  ^'e^^*'^ 
(  ApriL\ia. 

{  Wonl-deiifnese. 

i  Music-deafness. 

Paraphasia. 


ACiod -deafness. 


Motor  Aphofttft. 
Apheuiia. 

AgTilpllijL. 

Auiiiuiu, 


Tiiere  is  also  a  form  of  uptiosia  in  which  the  patient  misplaoM 
wonls,  often  to  an  extent  that  niakt's  IiIk  speech  tMDtuewhat  inco- 
herent. This  is  cnWeii  pamphanta,  luid  is  due  to  lesions  which 
destroy  s<>un»  uf  the  iu*i»<»cintive  flbre-tractit  connecting  the  special 
centres  for  lan^^uuf;c.  Practically  we  often  find  uiixturfjiof  motor 
and  sensory  aphakia,  or  wehaveamotoriiptuuiia  with  paraphasia. 
Patients  may  also  lose  tlie  power  of  expresning  themselves  by 
ortlinary  speech,  but  may  l>e  able  to  u»e  signs;  tliey  may  not  be 
able  to  write  voluntarily,  but  can  write  to  dictation;  they  may 
nut  lie  nhle  to  read  directly,  but  can  do  so  w|u*n  they  trace  out 
the  letters  with  u  pen.  These  different  forms  are  due  to  lei^ions 
which  destroy  various  connecting  tracts  as  well  a^  certain  of  the 
centres.  The  oomnioiu-st  form  of  aphakia  is  the  motor  apliasia 
ill  which  thi*re  is  uphi'iuia  and  fignipliia  ;  that  is,  loss  of  power  to 
spouknnd  write.  This  may  not  be  complete,  and  then  there  will 
be  with  the  motor  apli:i>ia  tK>mu  paraphasia. 

In  exandning:  a  patient  who  has  aplutsia  one  should  note  the 
following  points:  WMieth(>r  he  can  s|>eak,  name  objects,  repeat 
Words  after  you,  write  from  dictation,  copy;  whether  be  can 
sing  or  express  himself  by  gestures;  whether  he  can  reatl,  sj^ell, 
read  by  tracing  letters  with  the  pen,  read  Wiirds  that  he  has 
written  himself;  whether  he  can  understand  spoken  language  or 
gesture  language .  whether  he  can  a]>prcciate  the  nature  and  use 
of  objects.  At  the  Bame  time  he  should  also  l>e  tested  for  hemi- 
plegia, deafness  in  each  ear,  acuity  of  vision,  hemianopsia,  and 
hemianmrt  hesla. 

The  Jocatton  of  lesions  in  the  various  forms  of  aphasia  has 
beeti  made  out  with  considerable  deftniteness.  The  lesion  In 
Aphemia  is  in  the  pfwterior  part  of  the  third  left  frontal  convo- 
lution or  Brooa's  convolution:  for  agraphia,  sometimes  lu  the 
base  of  the  second  frontal  convolution,  sometimes  in  the  ancrulor 
gyms*     For  gesture  languo.g\:  \V\w«  w  \w  Vjoo^w  *i<ev»\xst.    TW 
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lesioa  in  word-blindoess  and  apraxia  is  in  the  angular  gyrus,  ex- 
tending back  into  the  oocipitjU  convolution.  The  lesion  in  word- 
dcafnesH  is  in  the  poaterior  part  of  the  first  temporal  and  upper 
part  «if  tlie  second  temporal  eonvoluiion.  In  right-handed  peo- 
ple the  lesions  are  always  on  the  left  side;  in  left-handed  people 
on  the  right  Hide  (see  Fig.  UJ5). 

Malformations  of  thk  Brais  axd  its  EyvELOPKs. 

Congenital  malformations  of  the  brain  are  of  little  practical 
importance,  for  in  most  eases  the  monsters  cannot  live  and  in  all 


FlO.    ITJ.— ACSUNU. 

oases  they  are  better  dead.    I  shall  simply  give  a  brief  enumera- 
tion of  the  important  format. 

f  Anencephaiy. 
Abnonunlities  I  Porencephaly. 

uf  the  brain.    1  Absences  or  malformations  of  parts,  e.j/.,  Cy- 
1         ciopia. 

Abnormalities  ( t'T^}''\  » 
of  brain  and  l  ffeumgocele 
itsenvelonra   1  I'-nfepIwiloeele. 
it8enveior>es.   ^  Hyilrer.cephalonele. 

Aneucephaly  is  always  pretsenl  with  aeniiiia.  In  auencephaly 
the  cerebellum  and  part  of  the  Iwsal  ganglia  may  be  present.  In 
such  catse  the  child  can  live  a  short  tiiue  (Fig.  175). 

Porence]>haly  is  often  an  artificial  condition.  It  will  be  de- 
scribed later. 

In  cyclopia  there  is  an  undivided  autertot  c«t«toitfti.  "^^aVO®.- 
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the  orbits  fonii  a  coatinuous  cavity  with  ii  single  rudlnientAry 
eye  (Fig,  ]7«V 

III  lu'mniu  ther^  is  usually  anoncephftly. 

Meniiig(K*(*Iu  in  u  heriiin  of  the  hruhi  lueiubruiieH,  iinioliuuid 
and  liurn  through  a  cleft   in  ttie  nkull.     In   eneephulocele   the 


I'lu,  17(1.— t'vcLoriA. 

brain  also  pmtruiles.  Botli  these  foruis  occur  nsimlly  in  the 
oiH'ipiral  r*»t^ifiii  and  fUiuost  invariablv  in  tbo  tiu'ilian  line.  In 
hydreuceiiiiuioL-eio  there  i»H  nac  with  iluid  ft»ntetil*. 

DiSKASRS   OIP  THK   MKMBRANKS  OP  THK   BRAIN. 

Tlie  iliseones  U*  Iw  considered  under  this  heatl  are  anipmia 
and  hy^MTfemia^  innaniiuation  of  the  dura  mater  or  pachymeiiiu- 
giticf,  and  inflaiunuitioik  of  the  pia  lunter  or  leptoiueningitifl. 

AX;KMtA    AM)    HyTKH^MIA    OK    TIIK    MKMUUANKB    OK    THK 

Braix.— Anienua  of  tlie  membranes  of  the  bruin  is  a  condition 
tliat  («iinnt»t  be  separated  from  ameinia  of  the  brain  Bubstanee, 
and  will  he  eonsidered  in  eonneetiou  with  it.  liyiierromia  of  the 
brain  tiioiid>rane8.  so  far  au  it  relateK  to  hyperii«niia  of  the  pia 
mater,  must  also  be  couhidyred  iu  connection  with  hypenemia  of 
the  brnin  tissue.  Dural  liyperwrnia,  or  congestion  of  the  dura 
mater,  is  a  condition  whicli  occurs  as  the  reBult  of  injuries,  eon- 
strolce.  and  of  certain  infective  jwisons,  es]>pciaUy  tliat  of  syph- 
tli».     The  syiuptomH  aru  U\ows  ot  vwi\\^\uwA\\\v^VY&  ol  l\\t6  uUi^txt 
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grade,  and  will  be  dettcribed  under  that  head.  They  consist 
luaiuly  of  |>aiii,  fK-oasionul  attacks  of  vertii^ro,  and  seiiwitionB  of 
fiiluesH  about  the  head.  The  treatiuent  is  that  for  the  be^imtiiig 
fttof^es  of  u  meningitis. 

Inflammation  of  thk  Dura  Mater  or  Pauhymkninui- 
Tis  Externa.— It  lias  l>een  the  custom  to  describe  two  forms  of 
pnchyiueningitis,  the  t'xtenml  and  the  internal.  Internal  ijuehy- 
nipnin|^tj&,  or  h»>tiiaronia  of  the  dura  mater,  is  properly  a  hemor- 
rhagic disorder  and  it*  described  under  the  hea^l  of  Uurui  Hemor- 
rhages. A  true  inflammation  confined  to  the  internal  surfoee  of 
the  dura  alone  is  of  extremely  rare  cKJcurrence. 

Vaohyiueningitis  externa  i?  a  disease  that  involves,  at  ftrwt  at 
lea^t,  the  otiter  surface  of  the  dura,  and  is  usually  of  surgical 
origin  and  interest. 

EUiiloify. — Accidents^  injuries,  cxriea  of  the  petrous  bone  in 
mastoid  disease,  of  the  ethmoid  Ume  in  oz^ena^  necrosis,  syphilis, 
and  erysiiM.'las  are  the  usual  causi'S. 

The  syniptom-H  are  local  headache,  ft!V«r,  delirium,  sometimes 
even  convulsions  and  panUysis.  In  the  severe  cases  the  disease 
has  usually  extende<l  and  involved  the  pia.  Pus  is  generally 
formed^  and  l>urrowH  between  the  hone  and  dura.  Thedisease  is 
recognized  mainly  by  the  discovery  of  tlie  local  cause. 

The  counte  is  acute  or  sul>acuto. 

The  treatment  is  a  surjjical  fine. 

Inflammation  ok  the  Pia  Matkr  on  Lkptomkxingitis, 
— lullammation  of  the  pia  mater  has  the  following  types;  simple 
meningitis  due  to  some  infection,  epidemic  cerebro-^pinal  men- 
ingitis duo  to  a  speciHe  general  infection^  tubercular  meniugitia, 
and  syphilitic  meningitis. 

All  these  forms  of  meningitU  may  be  either  acute  or  chronic; 
the  chronic  fonu  being  usually  simply  a  sequela  of  the  acute. 

AciTTK  Simple  LKPTOMKNiNoiTift.—£^('>^o£/^.— Acute  lepto- 
meningitis is  always  due  to  oji  infective  process  reaching  the  cer- 
ebral membranes  usually  directly  from  without,  but  sometimes 
through  the  blood.  The  so-calle<i  tiMlenuitous  inflammation  of 
alcoholism  and  inanition  is  the  only  eAneption.  The  most  com- 
mon source  of  infection  i.^  disease  of  the  middle  ear  and  mastoid 
cells.  i>i«jease  of  the  frontal  .onuses  and  upper  nasal  passages; 
operations  on  those  parts;  <lisease,  injuries,  and  fractures  of  the 
cranial  bones— are  also  common  causes.  Pneumonia  is  the  most 
frequent  inft»ctive  disease  in  which  the  pyogenic  organisms  are 
carried  by  the  blood.  After  this  come  pyteniia,  septicemia,  viiri- 
ola,  scarlet  fever,  more  rarely  endocarditis,  empyema,  rheuma- 
tism, measles,  tyi^hoid  fever,  ai»d  mumps.  Occasionally  a  brain 
abscess  re«ches  the  j-urface  and  sets  up  a  meningitis.  Insolation 
con  of  itself  not  cause  it.     The  diseaae  \4  uvore  lve»\w^\iV  VEvv»\-ai«3b^ 
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and  is  distributed  tliruiiKit  all  ages  of  life,  though  it  (wouni 
oft<»uer  in  tho  youiijc- 

St^tnptom.t.—'Vh^  (<yuiptonjB  in  the  various  tyjwB  differ  sMJine- 
whiit,  but  have  ii  gtMienil  siniiiarity.  They  are  to  Ix*  bruodly 
gr<juped  into  tlie  prodromui,  the  irritative,  the  depressive,  aucl 
tlK"  piiralytiL'  stjif^vs. 

Prodromal  Hyiiipttjuis  are  shorter  orul  loss  luarkod  in  (iliu[>le 
Uierdii^itis  than  in  tuborcular.  Tlio  iiationtauffers  from  malaise, 
languor,  headm-ho,  vortigo.  irritability,  loss  of  appetite,  and  vom- 
iting.    Of  tliese  symptoms  headache  ts  tlie  most  notable. 

[u  the  seeond  st^ige  the  drmdnant  symptoms  are  headache, 
delirium,  rigidity  of  the  neck,  hypent'sthesia  of  the  skin,  retrac- 
tion of  the  abdomen,  vomitiiic,  irregular  fever,  contractetl  and 
often  uueiiual  ]Hipils,  sometiii*es  optic  neuritix  or  retinitis.  The 
hoadarhu  'in  m^ually  iH*rMistent,  with  exacerbationH  of  great  in- 
tensity.  Uather  enrlj*  in  tliis  disease  the  jiatient's  iniml  liegins  to 
wander:  he  luutters  incoherently;  he  may  have  i>erirHlM  of  vio- 
lenee  aiteriiatiug  with  stupor.  In  some  Oiuses  there  i^  a  eonthm- 
ous  low-muttering  delirium.  Vomiting  also  occurs  early  and  ia 
of  a  violent,  explosive  (projectile)  character.  This  symptom  is 
not  always  present.  Tlie  heml  is  Iient  back  and  the  iMitient  o&ii 
be  lifted  from  the  pillow  by  placing  the  liand  under  the  occiput* 
There  is  HoiiiHtiiui'S  a  general  rigidity  which  rewmbles  catalepsy. 
Drawing  a  ilidl  point  uloug  the  skin  c»umi<h  a  red  line  to  appei\r 
{Itwhf  c^r^hi'tttt).  Pliiehirig  r>r  rubbing  The  skin  causes  much 
pain.  The  abdomen  falls  in  and  assume.^  a  characteri^tie  "  luuit- 
aliape."  The  pupils  are  usually  contracted  and  uneven.  The 
«ye«  are  intolerant  to  light.  t)ptio  neuritis  occurs  often  when 
the  intlumntation  i^  at  the  Imisc;  but  it  is  a  late  s^nnptom.  Con- 
vulsions and  luejd  pandyses  of  the  cranial  nerves,  causing  sight 
strabismus,  ptosis,  or  facial  i>a]sy,  may  oc<?ur.  The  fever  is  irreg- 
uhu*  in  course  and  not  high— 101°  to  1U3  .  The  pulse  is  usually 
irregular  or  rather  intermittent.  It  varies  greatly  in  frcquexicy 
and  may  be  rather  sUiw— 50  to  7(1,  Utf>piration  \s  rather  tjuick- 
etuMl  and  sometimes  irregular.  The  Ixtwi^l.s  a n^' constipated;  the 
urine  small  in  aruount  and  sometimes  albununous. 

In  the  pttralj*tic  st^ige  the  patient  iM^ctuues  stupid  or  como- 
ti>se;  there  is  still  some  rigidity,  except  in  the  very  last  stages. 
The  abdomen  is  still  greatly  retracted,  the  pupils  may  now 
dilate,  the  skin  become  moist,  and  the  patient's  Imwels  and  blad- 
der move  hivoluntarily.  Death  now  occurs  in  one  or  two  days 
as  a  rule. 

When  the  disease  is  mainly  on  the  convexity  of  the  heml- 
fipheres  there  Is  more  delirium,  con\Tilsive  and  paralytic  trou- 
bles; when  confined  to  tlie  base  there  is  lesis  delirium,  while 
paralynh  of  cranial  nerves.  ovUe  uviutvVvft,  nwv\\\:\\\v;x^^^^ 'tfet.r^cr 
tiou  of  the  head  are  couimou«  ot  mottt  vTv»m\ut\iX. 
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Course,  and  Iht iation.— The  iVtsnisse  may  begin  suddenly,  and 
the  iHitieut  pass  at  once  into  tUe  comatose  state,  dying  in  a  few- 
days.  Usually  The  process  lasts  one  or  two  weeks;  it  may  be 
prolonged  for  several  weeks. 

The  progiiosiH  is  very  grave,  but  it  is  less  serious  than  in  tuber- 
cular lueaiiigitls  oud  inure  seriomj  than  in  the  cerebro-spiuol 
fonu. 

The  diagnosis  is  based  on  the  presence  of  an  exciting  cause, 
sufh  aa  disease  of  the  ear  or  nose,  tniuiua,  infective  fevers,  and 
upon  the  presence  of  the  »ymptoni8  given.  It  is  usually  easily 
recognised,  the  main  ditliculty  l>eing  to  distinguish  it  from  tuber- 
cular and  cerebro-spinal  meningitis. 

Pa(hvlu(/i/. —Thti  diseitsc  is  a  tibro-purulent  or  pumlent  in- 
namumUon.  It  involves  uKually  tho  base  more  than  the  con- 
vexity, but  the  reverse  may  hapiK?u.  The  ventricles  are  often 
involved  ami  may  be  indi']>enilently  intlametJ.  Thert^  are  de- 
scriptions, thtjrefore,  of  simplu  bji:«ilar  meningitis,  meningitis  of 
the  convexity,  and  ventricular  meningitis  or  ependymitis.  The 
inllammatory  deposits  are  most  conspicuous  along  tlie  course  of 
the  Sylvian  Assure  and  the  vei^selK  branching  frmn  It,  about  the 
optic  chiasm,  and  at  the  posterior  and  under  surface  of  the  cere- 
bellum and  the  sides  of  tint  pons.  It  may  lie  only  in  the  sub- 
arachnoid euvity,  but  u.'-ually  the  aruchnotd  and  sometimes  the 
dura  are  implicated.  There  is  increase  of  lUiid  in  the  ventricles 
and  unichnoid  cavities,  and  this  (hiid  may  be  turbid.  The  sur- 
fmre  of  the  ventriclch  may  show  an  inHanimatory  process. 

The  niicrt>-organisms  found  in  meningitis  are  the  pneumo- 
cocous,  streptot^ot^cus  pyogenes,  intracellular  diplocoocus,  the 
pneumo-bacillus,  and  a  V^acillus  resembling  that  of  typhoid  fever. 
Still  others  have  lieen  describe<f,  and  the  process  is  apparently 
a  mi.\ed  infection,  thou;;h  the  pneumococcus  is  found  oftenest. 

TretUuifut. — Prophylaxis  is  the  most  important  measure,  as 
there  is  no  siwcitic  treatment.  Chronic  disease  of  the  ear  and 
nuxjil  sinuses  should  be  attended  to,  and  injuries  of  the  skull 
treated  with  the  strictest  regard  to  antisepsis.  The  patient 
shouhl  l>e  kept  (juiet.  a  dose  of  calomel  given,  and  small  doses  of 
iodide  of  potiissium  mlminislered  at  frequent  intervals.  An  ice 
cap  may  be  applied  to  the  head  and  hot  applicAlions  to  the  feet. 
Hot  poultices*  along  the  upper  spine  are  useful.  Opium  must  be 
given  for  the  pain,  if  neede<l;  and  antipyretics  or  phenacetin 
sometUnes  answer,  in  a  mea.«ure.  The  internal  use  of  iod<^iform 
has  l>een  highly  recomninnded,  gr,  vi.  to  gr.  xij.  daily;  shaving 
the  hea^l  and  rubbing  upon  it  an  ointment  containing  20;;  io<lt>- 
form,  then  covering  the  .^ralp  with  an  oiled-silk  cap,  is  a  treat- 
ment highly  spoken  of.  Surgical  iut-ervention  is  sometimes  iusti- 
Aabie. 

22 
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Epidemic  ('khebro-Spinal  Mbninoitis  (Spottkd  Fkvrr). 
— Thl«  b*  ail  actit^  infwtive  diHortler  and  \n  prwluc^l  by  a  spt»<'ial 
micro-organ Uiu.  It  hatu  certain  i>ecu]iar  clinioul  rliarnctemtioa 
whi**!!  ieatl  us  to  describe  ir  s^|Mirately.  AnatoiuieuUy  the  chau^rea 
involve  tlie  t^pina)  niembnineit  att  well  att  the  eerebral. 

Ji^tiolotJj/.—The  diH««u*e  uiohI  frequently  jittaoks  rhildreu.  but  It 
may  oc<'ur  at  any  ajft*.  Mtile»  iire  affeeled  ntttier  more  ofton  than 
fematea.  It  prevails  in  the  form  of  epidemics  whieli  alTe«'l  culd 
and  temiwrate  cUmatcH  espeeially,  and  wliieb  travel  from  one 
part  of  the  country  to  another.  It  may  t>crur  sporadically.  It 
most  frequently  develops  duriufcc  the  winter  season,  and  attackH 
persons  who  are  living  iu  erowde<l  houHes,  tcneuientH,  or  barracJut. 
It  is  slightly  eontaf^ioutt.  One  atta<;k  does  not  confer  an  Uiiuin- 
uity  Ofj^ainst  a  necond. 

Hj/mptoms.—Tho  general  appearance  of  a  person  attacked  with 
the  diHease  irt  that  of  one  who  has  l>een  {xtisoned  by  siome  a^nt 
which  In  extremely  pnwtrating  to  the  whole  ByBtem  an*!  at  tliw 
same  thiie  om*  which  has  a  »(i>e<!iflc  inttammatory  effect  uiH:>n  the 
inenin^rH  of  tha  brain  and  npinal  conl.  When  the  iliM^aKC  \h  rapid 
and  malignant,  the  patient  seeniB  to  die  uf  lui  acute  toxtemia  be- 
fore any  intlHiiHtiatory  pn>ceKH  has  time  to  develop.  In  milder 
cuHe8  and  those  of  longer  duration  the  prrwtratiuti  is  Ickh,  luid  the 
evtdenccri  of  iullammation  of  the  meninges  then  develop  hi  tb<^ 
typical  way.  The  diwnse  may  Ije^fin  with  prodromal  »ym]>tomh 
of  malaise,  diwHimfort,  pain  in  the  nt*ck,  vomiting,  and  headache. 
Ah  it  developH,  the  headache,  acconqirinieil  with  giddiness,  In- 
crejust^M,  pain  and  stifTncKM  in  the  mvk  bwome  nuire  violent,  pains 
rundown  tliubjtckand  radiate  to  lht»  lindw:  tliere  in  pluitophobia, 
and  delirium  in  many  ciisi's  is  marked.  The  nkin  is  h>^enP8- 
thetit",  the  pulse  rises  to  1*20  or  higher,  the  tem|XTature  varies 
very  mm-h  ami  is  oMially  raised  to  103".  104',  or  even  more.  The 
bowels  lira  genenilly  constipated.  In  most  cn*e»  there  develop 
oertAin  nkin  eruptions,  usually  in  the  form  of  [lurpurie  sfiots; 
horpe»»  urticaria,  and  erj'thema  are  oceaMlfwmlly  s«*en.  Tliejw 
eruptions  vary  very  nmch  in  different  ♦•pidemics.  tlie  purpuric 
spots  are  the  most  inqiortant  from  n  iliagnostic  point  of  \iew,  and 
have  given  to  the  disease  the  name  of  nj>'t(tt^fi  ftrer.  Ah  the  dis- 
ease progresses  the  Hyuiptoms  of  irritation  and  pain  give  way  to 
those  of  sonmolence,  wtuiior,  and  paralysis.  Optic  neuritis,  acous- 
tic neuritis,  and  innammatlon  of  other  cranial  nerves  take  place, 
and  paralyses  of  tUt*  limbs  mjiy  be  addeil. 

Tlie  disease  may  run  n  short  and  malignant  course,  killing  the 
person  in  a  few  hours  or  one  (»r  two  days.  In  njo<lHrate  caM%  it 
1ast.s  about  two  weeks.  A  large  number  of  different  varieties  of 
the  disease  are  tlescril»ed,  such  as  the  abortive  form,  fulmiimtinjET 
form,  and  typhoid  form.    T\\e  dWiTAtot  \&  o\Vei\  ««viv\-\wtakH\  ^«si\v 
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pneumonia  and  bronchitis,  less  often  with  inflamniatiou  of  the 
joints  and  senms  lueiubranes.  The  dis^aiw  often  leaws  very  seri- 
ous sequeljc,  the  must  important  being  deafness  and  Npinal  irrita- 
tion or  chronir  spinal  meningitis.  A  large  proportion  of  de-af- 
mutes  owe  their  affliction  to  this  disease. 

Pat/tofoyii:al  Anatomy.— In  the  very  acut«  cases  thft  port 
mortem  shows  nothing  but  the  evidence  of  very  severe  blooil- 
poisoning.  lu  the  milder  and  more  ehrouic  oases  an  iuflamma- 
tion  involving  the  pia  anil  arachnoid  of  the  brain  and  cord  is 
found.  This  iiiHannuation  is  fibrinous  or  flbro-puruleut  in  char- 
acter, and  may  beacconi{)anie<l  with  the  exudation  of  a  good  deal 
of  inflammatory  material.  Bacteriological  researches  show  that 
this  disease  is  due  to  the  preseni*e  of  a  specific  micro-organism 
which  is  apparently  very  much  like  that  which  causes  pneu- 
monia. 

The  ttifij/nosif!  is  based  upon  the  history  of  an  epidemic  of  the 
disease  being  pi*e«ent,  upcm  the  presence  of  the  ordinary  symp- 
toms of  acute  cerebral  and  spinal  meningitis,  such  aa  headache, 
delirium,  retraction  of  the  head,  the  sunken  abdomen,  hypenea- 
thesiu  and  pains;  finally,  the  presence  of  the  i>eculiar  purpuric 
sp<»ts  or  of  herpes  of  tlie  face  will  enable  one  to  make  a  positive 
dia^iosis.  One  must  learn  to  distinguish  the  disease  from  tyjihus, 
tetanus,  urremia,  pneumonia,  and  from  the  other  forms  of  men- 
ingitis, especially  the  tubercular.  The  diagnosis  is  often  made 
difficult  by  the  fact  that  cere bro- spinal  meningitis  may  occur  in 
a  .sporadic  form,  and  it  is  well  known  that  after  a  community  has 
been  once  visited  with  an  epidemic,  these  sporadic  cases  are 
liable  to  crop  up  from  time  to  time  for  many  sul>sequent  years. 
The  sudden  onset  of  the  disease,  the  spinal  symptoms,  the  skin 
eruption,  the  absence  of  history  of  injur>*  or  of  e%idence  of  tu- 
berculosis will  usually  enable  one  to  recognise  the  disorder. 

The  pro fftiosi.i  varies  much  with  the  epidemic,  but  the  disease 
is  always  a  serious  one.  The  mortality  ranges  from  twenty  to 
eighty  per  cent ;  it  is  worse  when  the  disease  comes  on  suddenly 
and  severely,  with  early  coma.  It  is  better  in  persons  over  the 
age  of  ten.  ^ranial-ner^■e  complications  are  unfavoraitle,  in  that 
they  are  Hpt  to  leave  permanent  deafness.  Severe  spinal  com- 
plications are  npt  to  leave  their  mark  in  the  form  of  a  chronic 
meningeal  trouble. 

Treat ment.— There  is  no  specific  reuie<ly  for  the  disease,  and 
the  ordinary  antiphlogistic  measures  such  as  mercury  aiid  iodides 
are  of  less  value  than  in  other  forms  of  meningitis.  The  patient 
should  be  given  snstoining  foi>tl,  and  everything  possible  should 
be  done  to  counteract  the  depressing  effects  of  tbt?  toxiemia. 
Opium  or  morphine  internally,  chloral,  digitalis,  cpiinine,  ben- 
zoate  of  «odiam  and  salicylate  ot  HOdm\u^  ;)i.u^  u^cOtvA  «i.\^  ^>x«^ 
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drugs  whioh  have  l)een  specially  recominende4l.  Warm  batb«. 
hot  iiioJHt  HppliriitioMH,  and  lueclies  Irnvu  all  b^n  tritnl  with 
inoro  or  lens  t^itoiX  r<*t(iiltH. 

TtUKHCl'LAIt  MKM.VOITIS  (ACUTK  H  VI>UiK  KVa  ALl  s).— Tliin 
Is  a  form  of  m**nlnb'itiH  tliif  to  infection  with  tlie  baHIlus  tul>er- 
culosis.  It  difTfrw  patliologioally  from  ottuT  forms  in  the  chiLrac- 
tei' of  the  inft»t'tiv<»  or^^anisin,  analomi<*ally,  hi  the  fart  that  the 
hiflamuuition  i»  nmiaJly  and  chiefly  buMJlar  and  iitfver  purHy  pur- 
wliMit:  etioioKicJiny.  in  tliat  it  <»hit*ny  alTectM  yonnjf  fhiUIren ;  and 
ayniptoiniLhilMKically.  in  the  prcheuee  uf  pn«lroinutit  and  a  inoro 
Jrry^;ular  (.'tjursc. 

Eti''/lof/y.—Tn\wivn\ar  iiienhit^tiB  occurs  chieily  betweoo  the 
affes  ot  two  and  Trn,  soin<»tuiir8  in  infnticy,  raroly  in  adult  life, 
very  rarely  after  the  a#re  <>f  lUty.  Males  are  rather  more  subjeft 
to  it.  A  hereditary  hi.story  of  phthixiH,  a  wrtifulous  diathejiis, 
bad  hyKietde  surroundiii|;.\  and  the  presence  of  tubereulosis  el«c- 
■where  in  the  body  i^redinpose  to  It.  Tuberculous  milk,  the  erup- 
tive fevers,  e8pe<ually  measles,  blows  on  the  hemi,  and  great  emo- 
tional excitement  apj>ear  to  aet  ua  exciting  emiNCK. 

Sj/mptn/ns.—A  knowled^re  of  the  prodromal  f^yiuptotns  is  espe- 
cially important.  Thene  are  parf^txysinnl  and  intensely  wevere 
hoadaehcH  and  darting  pains  in  the  head,  vertigo,  Itms  of  appe- 
tite, explosive  vomiting  witliout  nausea,  the  vomite<l  matter  being 
UKoallv  <-i»lorleK8  atid  watery,  constipation,  nn  altercMl  dispiwition, 
an<l  irritaliility.  The  tttrhr  vt'^ithnilt  or  cerebral  macule,  more 
rarely  ptosis  ami  faclid  paralysis,  may  appear  early.  The  pro- 
dromal Kttige  often  tavts.  with  nMui^stons.  three  or  four  weeks. 
When  thedisenw'  sets  in  there  is  more  persistent  headache;  vom- 
iting, fever,  and  the  other  sj'mptoma  of  meningitis  already  de- 
Bcribeil  ap[)ear.  The  irritative  stage  graiUially  passes  into  the 
paralytic  and  comatose.  Death  occurs  in  two  or  thriMj  weeks. 
In  infants  the  disea-ne  often  runs  a  very  (tbscure  course,  the  pa- 
tient showing  chieily  symptonts  of  brain  compression. 

Pnt/iolofjiral  Autittimt/.—lu  rapidly  fatal  ease's,  with  serere 
symptoins,  there  may  be  only  an  intense  eongestion  of  the  brain 
with  rjnmerous  nn'liary  tubercles  in  the  piu  ntater  at  the  base  and 
over  the  convexity.  Here  we  must  assume  that  a  baeillary  toxine 
causes  the  symptoms.  Iti  niojit  ra*ies  there  are  de<'ided  tlepottits 
of  tubercles  at  the  baHC,  wicli  fibrinous  inflammatory  deposits 
about  the  optic  elnasm.  alonftlie  fissure  of  Hylvius,  at  the  sides  of 
the  iH)n8  and  elsi'Wher»\  Miliary  tubercles  are  seen  scattered 
over  the  cimvexity  and  in  the  cboruiil  jilexus  and  vetitricle«. 
They  are  gcricrnlly  fountl  in  the  .sjiinal  membranes  also,  especially 
over  the  caudn  etjuina.  The  lul>ereles  lie  lienejvth  the  piasar- 
rounding  the  small  vessels.  They  !nay  roalesce  into  large  tubor- 
cuIat  nodules.     There  Is  uftua.V\y  lui  \uaT«»»6  \\x  tU<i  luoAUaold 


fluid,  and  in  uiOHt  cases  atiincreiim?  in  the  ventricular  Quid.  Some- 
what rarely  there  is  very  great  distention  of  the  ventrirlcs  and 
con»preft»ion  of  the  convolutions.  This  eonditian  used  to  l>e 
called  fH'Ute  hydrocephatns.  Small  spot.s  of  sf>ffeninginaybe  seen 
from  obliteration  of  the  vessels  by  the  tubercle*.  The  bacillas 
tuljerculosiw  is  found  in  the  tubercular  no<Iules. 

lyiagnosis. — Ah  reyanls  the  form  of  the  disease,  this  is  base<l  on 
the  hereditary  history,  the  age,  t.lie  existence  of  tulierculoMis  of 
the  lungs  or  other  orvrans.  and  the  [>eculiar  prodrnmata  of  the 
disease.     Occasionally  tul>ercle8  can  be  seen  on  the  choroid. 

ProynoHis.—T\\'M  is  usually  absolutely  bad,  yet  ixjst-mortem 
observation  of  cases  dying  with  practically  no  inflammatory 
change  makes  it  seem  possible  that  the  disease  might  be  checked, 
and  a  gcKMl  many  rases  art^  report e«l  where  it  npparently  has 
been.  Some  of  these  are,  however,  probably  cases  of  hereditary 
syphilis. 

'JYeatmenl. — So  far  as  now  known,  this  is  not  different  from 
that  gri^'^r*  under  the  head  of  meningitis  elsewhere.  It  seems, 
however,  as  if  in  time  some  anti-toxine  may  lie  discovered  which 
will  check  the  progress  of  the  poison  and  tlie  development  of  the 
tubercle:  meanwhile  the  best  thing  to  do  is  to  give  small  doses  of 
iodide  of  potassium  at  frequent  intervals  and  use  symptomatic 
treatment. 

Chromc  Htdrockphalcs. 

This  is  a  disease  mainly  of  infancy,  characterized  by  a  gradual 
enlargement  of  the  head,  with  mental  dellcieucy  and  symptoms 
of  brain  irritation  caused  by  an  accumulation  of  fluid  tu  the 
ventricles  of  the  brain. 

The  old  term  "  acute  hydrocephalus  ^  meant  an  acute  intlam- 
mation  with  eflfusion.  but  the  name  is  not  needed  and  is  lH>st 
dropped.  Chronic  hydrocephalus  is  not  mi  infliuumatory  pro- 
cess, but  one  due  to  mechanical  causes  or  to  defe<'ts  in  structure 
or  nutrition.  The  fluid  always  accumulates  in  the  ventricles  of 
the  brain;  hence  chronic  hydrocephalus  is  always  intemni.  The 
so-calleil  exteriuil  forms  of  hydroce|>halus  are  infhimmatory  or 
else  are  secondary  to  meningeal  hemorrhage  or  brain  atrophy. 
Clirunie  hydrocephalus  is  almost  always  a  disease  of  infancy  and 
is  generally  congenital.  It  may,  however,  be  acquired.  Inspeak- 
ing  of  chronic  hydrocephalus,  we  refer  to  the  chronic  internal 
congenital  disease. 

Eiioiogy.—Tf\\\T  oat  of  five  ca^es  be-gin  at  birth  or  within  the 
first  six  months  of  life.  Syphilis  (J.  T^wis  Smith),  alcoholism, 
lead-poisoning  m  the  parents*,  and  some  unknown  family  taint 
pre<lisijoRt»  t«)  the  disease.  Poverty  oud  poor  nutrition  and  rick- 
et»  are  a/so  factors.  • 
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Si/mptofns. — The  heatl  umy  be  ho  larg^  at  Uirth  that  instru- 
inmitiLl  he)p  in  nee(le4l.  Mnre  often  the  parentJ*  notice  a  |d^ra<lual 
iucri«a»e  in  tho8i7.e<»f  the  child's  head,  beginning  soon  aft<?r  birth. 
The  forohejul  biil^eit,  the  oociput  KtundM  out,  the  rontaiielle«  and 
HutureH  wiiltMi,  aud  presHure showH  evidence uffluetuatiua.  Meau- 
wliile  the  face  does  not  grow  niiirh  and  the  result  18  to  give  a 
triftiiKnlft''  f*hape  to  the  heA<l.  It  may  measure  twenty-four, 
twenty-seven  and  one  half  (Minoti,  thirty-two  (Brijfht),  and  eveji 
forty-three  inelies  (Klein>  in  diameter.  Thette  extreme  nieiuture* 
tnenlH  are  reaehe*!  only  after  one  or  two  yearH.  With  this  abnor- 
mal fn*owth  of  the  head,  mental  and  physical  Hvinptoniis  appeiir. 
The  infant  ia  restless  and  irritable,  its  appetite  may  be  good,  but 
the  general  nutrition  is  poor  atid  its  bodily  growth  is  retarded. 


KlU.    ITT.— CaaONIC   lIVUWN^IIPHALt'fi. 


The  iidntt  does  not  develop;  usually  it  does  not  or  cannot  learn 
to  walk.  It  may  lie  unable  to  support  the  weli^ht  of  it«  head. 
There  is  strabi»*inus  and  sometimes  optie  atrophy.  The  pressure 
of  the  dr(jp»y  thins  the  orbital  bones  and  forces  down  the  axis 
of  the  fVebHllH  imh*  Fig,  l7Tj.  Vomilin^f,  conni,  and  convulsions 
eventuadv  a[ipcur.  and  the  child  dies  of  exhaustion  or  some  in- 
terc^urrent  ilJMNuse  in  two  i>r  lliree  years. 

In  some  ca**i'»  th**  trouble  in  less  Kerious,  it  ceases  to  prr^n'en» 
the  bones  solidify,  and  the  child  arrows  uj*  with  t^Kxl  iIlte^i^cenc«. 

Chniuic  hydrifCt'plialuK  sometimes  develops  in  latt'  clitlilhood 
and  in  adult  life.  It  ts  then  due  to  some  tumor  or  iiidainuiatory 
process  olistructinj;  the  vena^  Galeniu  and  the  a<.|ueduct  of  Syl- 
vius. The  syniptoins  are  chiefly  those  of  brain  pressure,  and  the 
disease  eanitot  1h»  recoirnized  with  certainty. 

The  hyiirocephidus  which  w  aftiwys\a\vOi-*«\v\\VXifo\w»XTi%XT«^'«j 
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of  insanity  and  old  age  or  with  general  dropsical  conditions  has 
no  kinship  witli  tlie  process  we  are  now  describing. 

Fathoiogi/.—'rh«i  disease  is  due  to  the  gradual  accumulation 
of  A  serous  tluid  in  the  ventricles  of  the  brain.  The  cause  of  this 
is  au  inilauiumtory  or  developmental  obliteration  of  the  foramen 
of  Maj^'endie  and  th<'  adjacent  latenil  fnnuuenu  i>f  Mierziejewski. 
This  preventH  the  escape  of  the  ventricidar  fluid  into  the  general 
arachnoid  cavity.  Contributing  factors  are  congenital  or  ac- 
quired defect  in  the  absorbents  of  the  ventricles  and  a  rachitic 
and  easily  yielding  skull.  The  ntt^Miipts  to  make  chronic  hydro- 
cephnluN  an  infl.'imiiiation  are  failures,  though  there  is  at  times 
a  thickening  of  tlie  liuing  uiembrune  of  the  ventricles.  The  lat- 
eral ventricles  are  principally  and  often  solely  affected,  and  these 
are  so  distendeil  as  to  press  out  their  cerebral  walls,  flattening 
the  convolutions,  and  turning  them  into  a  thin  shell  often  less 
than  a  quarter  of  an  inch  in  thickness.  Sometimes  only  one  lat- 
eral ventricle,  and  in  rare  cases  only  the  fourth  ventricle,  is 
affectetl  with  the  dropsy. 

Tlie  fUai/noftis  has  to  be  made  from  rickets  and  an  acute  in- 
flatumatory  process.  In  rickets  the  head  is  square,  the  fontanelle 
does  not  bulge,  the  enlargement  is  less,  and  there  are  signs  of  the 
disease  in  the  bones  el»«where. 

ProffiKMi's.—The  congenital  case.s  usually  die  in  a  few  niontlis, 
or  at  least  before  the  third  year.  Those  developing  in  infancy 
may  live  for  four  to  six  years;  and  in  mild  cases  the  disease  ceases 
to  progress  and  a  fairly  healthy  adult  life  is  reache*!. 

Treatment. — A  great  many  measures  have  been  recommended, 
but  there  is  no  unanimity  alx>ut  any  one  of  them.  In  such  a 
state  of  therapeutics  it  is  safe  to  say  that  treattncnt  is  of  little 
use.  The  most  rational  measure  is  the  inunction  of  mercury 
and  the  administration  of  io4lide  of  potassium  combined  with 
tonics.  Surgical  mensnres  such  as  tapping  the  ventricles  are 
irrational  and  need  not  be  discusseiL  ijiiincke's  niethml  of  tap- 
ping the  spinal  canal  will  not  apply  in  theiie  cjiites,  though  it  is  a 
practicable  measure  lis  1  have  found  by  ei[wriments  on  the 
cadaver.  Strapping  the  head  with  diachylon  plaster  is  recom- 
mended by  Trousseau  and  by  J.  Lewis  Smith- 
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These  diseases,  like  thone  of  other  parta  of  the  nervous  sys- 
tem, oorufbt  of  iiiulformutioDs,  vaM-'ulfir  OUturbaiK'es,  inflaui- 
lu&tioiis,  Hoftenin^H,  heiiiorrhnfces,  degenerations  and  wierueeii, 
chronic  infectiouH,  tumors,  and  functional  dirtonlerH. 

Ckrkbral  HVPKii.lCMlA  is.  a  rouduion  in  whicii  there  is  an 
exresHive  uuiount  of  blooii  in  the  eraniul  cavity,  It  may  l>e  acute 
or  chronic,  active  or  pasftive. 

l^tiolofft/. —In  tho  ilescriptfon  which  \n  to  follow]  shall  refer 
oidy  to  tho8i'  oomliU<inH  of  liypeni'uiia  of  tho  brain  which  are 
pathological.  It  is  a  wt4l-recoKni/.ed  fact  that  hypeneuiia  of  the 
brain  occurb  physiologically  under  excitement  and  over-activity 
of  the  heart  and  from  various*  stimuli,  !>ut  a  pathoto^cal  comli- 
tion  of  acute  cony:estiun  may  be  inducetl  by  ^unl!ltroke.  certiiin 
druf^  Huch  as  alcohol,  and  by  injurifs;  also  by  mechanical  causes 
which  prevent  the  exit  of  the  bloo<I  from  the  cranium.  An  acute 
cun)j:<*Htiou  al^o  occurs  in  mania  and  in  many  fonmn  of  fevers,  as 
well  aa  In  the  initial  Htiifce  of  menin^tis.  A  chronic  cendiral  hy- 
pertemia  may  be  induced  by  the  cnuseN  already  mentioned  as 
bringinf^  on  acute  congestion.  Tlie  ])roIongcd  use  of  alcohol, 
prolon^fed  mental  excitement,  overwork,  and  worry  may  also 
lead  to  this  condition.  The  foreg<i!ng  causes  lead  to  what  is 
known  as  ai^tive  congention,  in  which  the  bUxKl  is  driven  In  excess 
into  the  brain  throu^jh  tlie  arteries.  A  {ULSHJve  conKcation  amy 
exist  in  which  the  blcxRl  is  prevented  from  lejivlngtlie  brain  and 
is  kept  mainly  in  the  intra-cranial  veins.  The  causes  of  [>assive 
congcsTiDii  are  mninly  monlianical,  snch  as  cjirdlac  diseaae  and 
meL'hiinii'ul  obstruct iruiK  idMiut  the  neck  from  tijrht  clothes  and 
an  nb«Tri*ction  to  tlip  flt>w  of  blood  from  the  hinj^  by  playing  on 
wind  instrument^. 

iS>mpfo«i*.— Agreat  deal  has  been  written  regardingthesymp- 
toiuatolog>'  of  cerebral  hypenrmio.  tmt  many  of  the  statemente 
made  are  nothing  but  guesswork.  Pntbably  the  main  symptoms 
produced  by  an  active  congestion  of  the  brain  are  a  Hense  of  ful- 
ness and  pressure,  a  feeling  of  constriction  about  the  liead,  some 
headache  which  may  be  vertical,  mental  excitement  or  irritabil- 
itf,  cotiiuBioa  of  ideas,  vertigo,  i\vftO\\vu\«t,  tVv\vsS,t\%  \xv  IV*  «eA^ 
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and  pulsatuif?  Bounds  in  the  head.  Tht^sc  syiuptoioB  arc  ftoiue- 
times  increii*ed  when  the  imtient  lies  down,  and  are  generally 
increased  when  tlie  [latieut  beud.s  the  head  nver  so  im  to  prevent 
the  return  flow  of  t>lood  from  the  brain.  It  is  iiuiXM&ibte  to  dinff- 
nosticate  passive  hn>^'**uda  from  aeiive  through  the  Ryinpt.oinH 
alone,  but  probably  in  the  former  condition  the  disturbanceii 
antl  yymptouis  mentkuied  are  less  marked:  in  other  words,  an 
a(,^ti%-e  hypeneniia  produces  more  phenomena  than  pa^^ive.  In 
either  ojt.so  exaudnationtt  of  the  fundus  of  the  eye  and  of  the  tym- 
panum furnish  no  sure  criteria. 

J*ttt/inf Of/ 1/.— CerebrAi  hyperemia  used  to  be  regarded  a«  nearly 
synonymous  with  cerebral  neurasttienia.  In  the  writer's  opinion, 
it  is  secondary  to  the  neurasthenic  Htate;  and  produced,  if  it  exUta 
in  that  state,  by  the  impairefJ  vasomotor  innervation  which  is 
characteristic  of  neumsthcnia.  it  is  not  wise,  therefore,  to  make 
the  diagnosis  of  cerebral  tiypenemia  often  ob  the  primary  condi- 
tion. It  is  only  after  traumatisms  and  sunstroke  or  after  a  njen- 
inKilis  that  we  can  speak  of  the  cerebral  Iiyperiemia  as  being  in  a 
certain  sense  the  primary  condition  to  be  treated.  The  state- 
ment made  by  some  writers  that  cerebral  hypeneinia  underlies 
certain  conditions  of  acute  delirium,  of  aphivsia,  of  paralysis,  and 
even  deu?entia  or  insanity  can  hardly  be  supiiortetl.  In  many  uf 
the  cases  of  cerebral  hyi>enemia  wliere  symptoms  are  produce*), 
therv  is  undoubtedly  a  condition  of  toxtemia  which  is  a  con- 
tributing factor  to  many  of  the  symptoms. 

Treatmtnt. — The  specific  treatujent  of  cerebral  bypeneuua, 
when  indicated,  consists  in  ^J^'iutf  lar^  doses  of  fluid  extract  of 
ergot  and  bromide  of  potiissiuni.  One  or  two  driichius  of  the 
ergf>t  tliree  times  a  day  and  fifteen  or  twenty  grains  of  bromide 
of  po(a£sium  may  be  prescribed.  Wet  cups  to  the  back  of  the 
neck,  the  cautery  in  the  same  region,  ice  caps,  purgatives,  quiet 
and  rest,  and  a  careful  regulation  of  the  diet  and  the  bowels 
are  ali  im|x>rtant  uieiisures. 

Ckruukal  Ax.i-;MiA.— This  condition,  like  hyperaemia,  raay 

ieither  acute  or  chronic. 

It  occurs  among  the  young  ;  more  often  in  females  than  in 
males.  It  is  seen  in  early  a*lult  life,  where  it  is  induced  by  the 
various  causes  producing  general  anfcmia,  and  again  after  the 
ciimacteric.  when  it  is  due  to  organic  changes  in  the  cerebral 
arteries  of  the  nature  of  an  obliterating  endarteritis.  Bright's 
disease  and  syphilis,  exhausting  diseases  and  profuse  hemor- 
rhages, and  such  disorders  of  digestion  and  nutrition  as  lead  to 
general  ana?niia  produce  also  cerebral  anemia.  A  potent  cause 
of  acute  cerebral  ainemia  is  fright. 

»S'j//n/»/o77i,v.— The  symptoms  of  acute  cerebral  antemia  are  ver- 
tigo,  coDfusioa  of  ideaa,  nausea^  taiuU\e%a  ox  ct>\u\Atx»£  vj-wcav*-" 
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lu  chronic  cerebral  anu'Uiia  the  syuiptoius  are  uiental  apathy 
ami  a  feelin^fof  disinclination  to  work,  tendency  tu  somnolence 
in  the  dny-tiiue  and  iuBouiniuat  ni^lit.  mental  deprewfiun,  head- 
ache!* vrhicii  are  usually  froiitnl  or  vertical,  (K'cjLiiionaily  some 
vertiijo  and  tiunitu».  Tfiere  may  be  bpots  befopt*  tlte  eyes  and 
undue  sen.sttivenesM  to  8<.iundK  In  cliildrtMi  mmie  very  severe 
syniptotiiH  are  attributed  to  cerelinil  aniemin,  but  here,  oo  in  hy- 
perieuiia,  it  is  probable  that  there  are  otiior  causes  at  work^  par- 
tluularly  toxic  a#;oiitsor  reMex  disturbance**. 

I)iaf/nottis.~\  chronic  anaiaia  of  the  brain  can  hardly  be 
recognized  except  throuj/h  the  evidences  of  a  j»eneral  anaemia. 
When  thix  In  present  and  there  are  also  tuyniptouiH  Huch  oh  have 
been  dew^ribeil,  a  fairly  certain  iliiij^noKiri  can  Ik>  made.  We  iikuvt 
look  upon  cerebral  aniemia  iu>  being  in  almo«t  all  ra»ef>  a  second- 
ary phnnomonon.  except  in  the  ntrcd.  and  then  The  trouble  is  due 
not  alone  to  poverty  of  the  blof«l,  but  to  the  f;u*t  that  the  circu- 
Intory  tiin»ar.itiiH  is  diwa-sed.  It  is  ffenerally  l>eheved  tliat  in 
cerebral  ariaMiiia  the  (nymptoujH  somewhat  improxe  Ijy  the  hori- 
/.ontal  position  an4l  are  made  worse  by  the  upright  position.  It 
is  also  a^^e^ted  that  in  Hn<i-mia  the  pupils  rather  tend  to  be 
dilatetl,  while  in  hy[)era'mia  they  are  contraotetl. 

rreaf/ne^^— Treatment  should  be  directed  towanl  enriching^ 
the  supply  of  blood  and  toward  improvint^  the  ^neral  nutrition. 
It  consists,  therefore,  in  the  administration  of  preparations  of 
imnand  of  surh  tonics  an  the  mineral  acids,  strychnine,  quinine. 
and  uitroglycerin. 

INFLAMMATION   OP  THE  BRAIN— ENCEPHALITIS. 

The  forms  of  inflammation  of  the  brain  are  acute  suppurative 
encephaliti*^,  acute  noii-suppumtive  encephalitis,  cliitmic  enceph- 
alitis, chronic  polioenoephalittH.  Intlammations  of  The  tirain  are 
analogous  to  those  of  the  spinal  cord;  that  is  to  say.  there  are 
acute  suppurative  inthinanations  or  abscesses,  and  acute  exudn- 
tiviMMllammutinns  with  orwitliout  necrosis,  and  therearechronic 
inlhtniinations.  The  brain  dillers  from  the  spinal  cord.  Iiowever, 
ill  tliat  acute  suppurative  InflatntuaTion  is  com])/iratively  fre- 
quent, while  the  acute  exudative  hdlamniations  are  extremely 
rare.  Chronic  inflammation,  also,  of  the  brain  is  rarer  than 
chronic  inflariunation  of  the  cord,  if  we  except  that  type  wlUch 
undrrlicM  jj^ciioral  paresis. 


ACUTK  SlIPPURATIVK  EXCKPRAUTIS  (ABSCESS  OF  THR  BRAIN). 

Brain  abscess  is  a  suppurative  inflammation  which  affecta  the 
parenchymatous  and  other  structures  of  the  organ.  It  is  alwaj's 
a  local  (iittouse,  but  may  \»e  svu^\«  ut  w\\^\^.'\v^*^. 
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Etioiofft/. — The  primary  cause  of  all  f onus  of  brain  abscess  Ih 
a  luirrobic  uifeotiun.  The  form  of  niiorube.  its  motleof  entrance, 
and  the  part  of  tha  brain  attackctl  varj'  preatly.  The  preilis- 
po«ing  t'4iuses  relate  chiefly  to  ajje  aiul  sex.  Brain  absce:^^  rarely  , 
occurs  before  the  first  year  or  after  the  fiftieth  year  of  life.  It  is 
rather  frequent  in  yuu;ig  people,  ami  occurs  on  the  winkle  often- 
est  between  the  ages  of  ten  and  thirty.  Males  are  more  ofli'n 
affected  than  females  in  the  ratio  of  about  tliree  to  one.  The 
exciting  causes  are  chiefly  tliscjise  of  the  ear  ami  of  the  cranial 
boues,  injuries,  anil  remote  [suppurative  prcx'e«»e».  To  this  may 
be  atUled  infectious  fevers  ami  the  presence  of  tumors.  Inflarm 
mation  of  the  njiddle  and  internal  ear  is  the  most  common 
cause  of  brain  abscess.  The  diseiu^e  alTects  tho  tyttipanmii  and 
mastoid  cells,  more  rarely  the  labyrinth.  It  is  usually  a  sup- 
purative j)roce»s  of  long  standing.  Caries  of  the  ethuioid  and 
nasal  bones  and  of  the  orbital  cavity  lead^  to  brain  abscesses  In  a 
considerable  proi>ortion  of  cases.  After  clironic  ear  and  bone 
diseases,  injuries  are  the  most  rreqiient  cause.  The  injury  may 
be  a  compound  fracture  with  direct  infection  from  tlie  open 
wouml,  or  the  abscess  may  be  the  result  of  rr)utrtc<tttp  and  may 
develop  in  a  part  of  the  brain  op|K>»ite  to  that  which  was  in- 
jured, OP  the  abs<u*ss  may  develop  below  the  point  injured,  there 
being  apparently  healthy  tissue  between  the  surface  of  the  brain 
and  the  diseased  part.  These  abscesses  develop  thrt)iigh  lacera- 
tion of  brain  tissue  and  subsequent  infection  of  the  wound  with 
organisms.  The  most  conwnon  remote  suppurative  process^ 
which  are  followed  by  brain  abscess  are  tul)ercie8,  inflammation 
of  the  lungs,  fetid  bronchitis,  and  empyema.  Brain  abscess  may 
develop,  however,  from  distant  points  of  suppuration  on  the  ex* 
trenuiies  or  in  almost  any  (lart  of  the  bo«ly.  Pyieinia  may  lead 
to  the  produrliuu  of  brain  abscess.  Among  the  infectious  fevers 
which  are  complicated  wjtli  brain  abscess  are  diphtheria,  typhoid 
and  typhus  fevers,  erysipela.*;.  small-pox.  the  "grippe."  The 
oidtutu  albicans  or  thrush  may  also  be  a  cause.  Brain  tumors 
sometimes  become  surnmuilc*!  by  a  sujipunitive  enueplmlilis  or 
tuny  breakdown  with  the  fonnattcm  of  mixed  suppurative  and 
neoplasric  ti.'*sue.  Tubercular  tumors  are  most  frequently  liccom- 
panied  by  suppumtive  encephalitis. 

Sf/mptomft. — Brain  abscestses  take  sometimes  an  acute  and 
Kometimos  a  chronic  course.  In  acute  cases  the  symptoms  de- 
velop rapidly  and  the  disease  runs  its  course  in  a  few  days  or 
weeks.  The  symptoms  come  under  the  general  head  of  those  of 
pressure,  those  of  poisoning  from  the  rliseased  focus,  and  local 
symptoms  due  to  Irritation  or  destruction  of  certain  special  areas 
of  the  t>r;iin.  The  jtressure  symptoms  are  those  of  beadactie 
which  is  oitvn  very  severe  and  persUtent,  votuMvu^  •yiXv'w^  \&  ^\*»a 


848 


DISEASES  OK  THE  NERVOUS  SYSTEM. 


frtHiueiit  tlinugh  not  Invariable,  verti^,  lUid  a  condition  of  inen- 
tnl  dulnf>SH  which  ntay  pasa  into  a  delirium,  ending  finally  in  coma. 
Oiftic  neuritis  often  occurs.  The  pupils  are  apt  to  \w  irrcyuhir. 
but  funiiuh  no  dcllniti'  indieatiouH.  The  pul»e  is  usually  .slow, 
ranging  fmtn  iMj  to  7i),  but  it  varies  a  great  deal.  Tlie  teuipem- 
tuiv  iti  normal  or  riubuormal  as  a  rule,  but  this  also  varies,  and  it 
may  rise  8+*vcnil  lU'grefs  above  normal,  always  running  an  irregu- 
hu-  course.  The  toxic  nymptomH  are  those  which  we  get  in  septic 
poisoning;  natiteiy,  prostnition,  irregular  fever,  emwialion,  ano* 
resia,  and  such  uiontal  and  sensory  disturbances  as  have  already 
been  referred  to.  Asa  result  of  local  irritation  or  destruction, 
there  occur  convulsions,  paralysis,  aphasia,  and  disorders  of  some 
of  the  special  st^uses.  Convulsions  are  not  very  common.  When 
they  occur  they  are  generally  (»f  an  epileptic  character.  The 
paralysis  is  usually  in  the  form  of  hemiplegia.  Thecranial  nerves 
are  not  (tftcn  involvi^l,  if  we  except  the  ojitic.  The  urine  is  said 
to  show  a  diuijiiution  in  chlorides  and  an  increase  in  phosphates. 
The  ]iaticni  dies  Anally  in  coma  from  exhaustion. 

Ill  tlif  chronic  form  of  bniin  abscess  the  symptoms  may  for 
weeks,  months,  or  yrars  remain  practically  latent,  after  the  ex- 
citing cause  has  been  at  work  and  after  the  abscess  has  been  e»- 
tablisVied.  The  ftatient  during  this  latent  stage  may  suffer  from 
heailache,  vertigo,  mental  Irritability,  and  depression;  he  may  at 
times  have  a  c<mvulsive  attack.  Occjisionally  there  will  be  an 
exacerbation  of  the  diseafi*\  at  which  time  ho  auffers  from  intense 
pain,  vomiting,  perhaps  delirium  or  a  convulsion.  From  this  he 
recovers  and  continues  in  a  fairly  gtjod  state  of  health  again. 
After  a  variable  period,  usually  of  weeks  «*r  months,  the  terminal 
al^ige  sets  in.  This  terminal  stag©  of  the  chnmlc  form  may  as- 
sume very  much  the  characters  of  the  acute  form  already  de- 
»cril>ed.  In  other  ease>*  it  shows  It.self  by  a  sudilen  apoplectic  or 
epileptic  seiiure  or  A  sudden  attack  of  coma,  in  which  the  patient 
sinks  and  rapi<lly  dit»s.  These  terminal  jihenomena  are  due  to 
the  fact  that  the  abscess,  which  h^is  been  previously  encysttKl  and 
quiescent,  suddenly  breaks  into  a  lateral  ventricle  or  tlirough  the 
surface  of  the  brain,  or  to  the  fact  that  a  hemorrhage  occurs  into 
the  abscess. 

CnmplivotwfUi.^Tiw  common  complications  of  brain  ahscew 
are  a  phlebitis  of  the  superior  petrosal  and  lateral  sinuses  and  a 
meningitis.  The  phlebitisaccompanies  abaoeeses  that  are  caused 
by  disease  of  the  ear  The  meningitis  may  be  cJiused  by  car  dis- 
ease, but  more  frequently  /u'compnnies  abscesses  due  to  injury. 
When  phlebitis  is  present  there  will  Ix?  found  an  o«dema  about 
the  ear  ainl  neck  and  a  hairiness  of  the  jugular  veins.  In  men- 
ingitis there  is  a])t  to  be  more  rigidity  of  the  neck,  more  |»aln, 
and  there  are  often  cnanaVuttNvi  v^w^"^**** 
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Patknlogy.—XvwtQ  fiuppuraiive  eucepliuliiia  rettemblen  acute 
Buppurative  myelitis  in  the  intimate  nature  of  the  changes  that 
take  place.  Thero  is  an  intense  congestion  uf  tlie  parts,  whicli 
give  it  a  reddened  appfarauce  and  whiclx  used  to  give  to  this 
process  tlie  name  of  red  ajfttnimj.  TlUs  condition,  however,  is 
only  the  initial  stage  of  the  suppurative  inflammation  and  does 
not  deserve  to  bo  ranked  us  a  special  form  of  inflammatory  pro- 
pesa.  It  is  i>ossibIe  that  in  some  oases  the  inllaiuuiation  may  get 
no  further  ttuin  the  st^H^e  of  red  boflening.  The  congestion  then 
gradually  disappears,  absorption  of  exudate  occurs,  and  a  more 
or  less  complete  recovery  takes  place.  When  the  prticess  contin- 
ue*, however,  the  jwirts  become  crowded  with  leucocytes  and 
Inflltrated  with  Inflammatory  exudate.  The  nerve  flbres  and 
oells  are  destroyed,  in  part  mechanicHlly,  in  part  by  the  jxiison- 
ous  influence  of  the  pyogenic  organi.sms.  The  nerve  cells  lose 
their  normal  contours,  swell  up.  and  disintegrate;  the  neuroglia 
cells  absorb  the  broken-down  detritus  and  swell  up.  forming 
what  are  known  as  granular  corpuscles;  the  leucocytes  increase 
uutil  a  purulent  mass  is  formed.  The  total  result  is  a  mixture  of 
broken-down  nerve  flbres  and  cells,  leucocytes,  and  graaiUar 
bodies.  Bacterio logical  tc^ts  show  the  presence  of  various  pyo- 
genic niicro1)es.  The  abscess  thus  forme<l  varies  in  size  from  one 
to  six  or  eight  centimetres  in  diameter  (two-fifths  to  three  inches). 
It  is  generally  somewhat  round,  and  if  the  cjum;  is  chronic  a 
fibrous  wall  is  formcMl.  It  takes  from  three  to  four  weeks  for  such 
«  wall  to  develop  (Fig.  178).  Brain  abscesses  are  usually  single, 
occasionally  there  are  two  or  three.  In  some  conditions  they  are 
multiple;  that  is  to  say.  there  may  be  fifteen,  twenty,  or  more. 
Multiple  brain  abscesses  are  always  small  and  are  usually  due  to 
pyicmic  infection. 

Zocai ion.— Brain  abscesses  involve  the  cerebrum  oftener  than 
the  cerebellum,  in  the  proportion  of  about  four  to  one  (Barr). 
Tliey  oc^cur  rather  oftener  in  the  right  cprebrnm.  They  are  very 
rare  in  the  prmsand  medulla.  The  cerebral  lobesoftenest  affected 
are  the  teuui>oral  jind  frontiil.  In  the  ccreljellnm  it  is  the  lateral 
hemispheres  that  are  nioht  frequently  attacked.  The  seat  of  the 
abscctss  has  im^Kirtant  relations  to  the  CAUse.  Abw^esses  due  to 
ear  disease  are  almost  always  either  in  the  tiMii[K)ral  U>l>eortbe 
cerebellum.  If  the  ear  disease  is  in  the  tympanum,  the  cerebrum 
is  usually  the  seat  of  the  abscess.  If  the  tlisease  is  in  the  mastoid 
cells,  the  cerebellum  is  usually  the  i>art  afTected,  If  the  disease 
is  in  the  labyrinth,  the  abscess  is  also  more  apt  to  be  in  the  cere- 
bellum. This  distribution  of  the  seat  of  the  disease  is  due  to  the 
anatomical  relations  of  the  bony  parts  to  the  temponil  lobe  and 
cerelwUnm,  resi>ectively.  Bruin  abscesses  due  to  injuries  are 
more  frequent  in  the  frontal  and  tempoxa-V  \o\>«fe.   "^Xms^.  ^t'* 
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known  ns  j(lio]>athio  braiu  ab8<*eKKe8— that  i8,  tliose  which  arise 
withutit  nuy  known  cause— are  iiiu8t  frequent  in  the  frontal  lobetL 
Thitt  i»  bt^*HUKe  most  such  cases  are  due  to  an  uurecugiiiziHl  affec- 
tion of  the  natMil  cavities  and  ethmoid  bone.  Hraiuabi<tcee«e8due 
to  Buppurative  prooctwes  in  the  luniurs  and  pleura  are  probably 
embolic;  and  (i8  the  eniholi  are  carrit^d  up  into  the  middle  cere- 
bral artery,  the  brain  ubsoes^eM  having  this  oripn  are  situate  in 
ttie  Oeld  supplied  by  tliiH  artery.    In  children  under  ten,  in  whom 


Fro.  178.- 


or  CKnEaiELum. 


brain  abscess  Is  usually  due  to  ear  diseatte.  the  eerebelhiin  is  more 
apt  to  l>e  affectetl. 

Cou rue.— Acute  abst'essea  last  from  five  to  fourteen  days,  rarely 
over  thirty  days.  Traumatin  cajiies  run  the  shortest  oour*to. 
Ciironif  abwesftes  may  linve  a  latent  perioil  of  weeks,  months, 
and  hi  rart»  casps  even  onp  or  two  years.  When  terminal  synip- 
tom«  come  uu  death  ocpurs  In  a  few  dav-s.  In  a  few  coses  brain 
abscesses  have  beeti  spontaneously  evapuate«l  throuKh  the  nose. 
Aside  from  this,  the  termination  Is  always  a  fatal  one  unlem  5ar- 
glcal  interferenre  takes  place.  There  is  sometimes  a  recurreuee 
of  the  abscesK  iifter  an  operation. 
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history  of  Injury,  aural  or  nasal  diseaae,  remoU*  i^uppuration, 
upon  the  general  syinptoiiiH  of  sepsis,  upon  the  presence  of  head- 
ache, vomiting,  »low  pul^e,  normal  or  Hubnormai  and  irroji^ular 
temperature,  a  local  tenderness  of  the  scalp  and  rise  of  tempera- 


ture over  the  seat  of  the  lesion,  hebetude,  deliriam,  optic  neoii- 
tis,  rapid  wasting,  and  diminution  of  chlorides  in  the  urine. 

The  diatfnosits  of  the  location  of  the  abscess  is  biwed  upon  the 
history  nf  it«  cause,  whether  from  injury,  ear  diwiase,  emboli 
from  the  lun^s.  or  na>ta1  diBoase:  also  upon  the  presents  of  hemi- 
plegia, local  convulsions,  tenderness  and  rise  of  tem^rature.  ot  a. 
certain  aren  of  the  scalp.     As  brain  abscewie«  u.t«  wv^-  ^^  *Sll«^ 
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latent  regions  like  the  temporal  and  frontal  lobes,  local  diagno«ifl 
i»  aHimlly  tlifllniU.  The  (liimniosiH  must  be  made  from  fuuiors  of 
the  bnun,  meuiiip;iU»,  and  phlebitis  of  the  siuuseB.  The  diffi?r- 
eutial  points  are  ^'wen  under  the  heads  of  the  diseade«  mentioned. 

TUg  pro(/non is  of  the  diseahe  is  abwilntely  unfavorable  unless 
some  tfurgical  interference  is  re«ortt:Hl  to.  The  few  rare  cui»eB  of 
BpontaneoriK  evju^uation  of  the  abscess  wouhl  not  lead  to  uny 
prat^ticjil  iitiMliflcation  of  this  statement. 

Treatment.— Tho  actual  treatment  of  a  brain  abseetts  after  it 
has  develoi>od  Is,  aa  already  staled,  excluHlvely  a  Hurijical  one. 
The  suoce«ies  «o  far  have  not  been  very  tcrent,  but  they  have  been 
Bufflcient  to  juHiify  o[»eration  and  to  fnrniv^h  ^r^ttter  hope  for  the 
future,  when  a  more  exact  diuKnosiis  can  be  made  and  a  wider 
surreal  ex|>erience  lia«  been  obtained.  The  accompftnyinir  fig- 
ure fihowt}  the  |K>intH  to  be  located  in  trephining  for  abtfccHS  from 
ear  disease.  Ii^methtng  In  due  to  the  patient  in  the  way  of  pre- 
vention, especially  in  caseb  of  persons  wlto  have  chronic  aural  or 
nasal  disense  with  carious  processes.  These  should  be  carefully 
watchwl  and  treated, 

AcuTX  Exudative  Bncbphalitis  <AcnTK  Bulbar  Mtblitis, 

PoiiIOK\CK!»UA-LITI8     SUPKRIOR      AKU      InPKRIOR,     InKAN- 
TII.K     POLtOKNCKPHAIilTIS,      PfUMARY      EXCKPHALITIS      OP 

Fhikdmann). 

Acute  exndative  encephalitis  is  a  disease  whoso  pathological 
existence  is  prol>ab]e,  but  as  yet  we  are  not  able  to  establish  any 
definite  clinical  types  associated  with  the  process.  An  exception 
to  thif*  tnny  be  made  in  the  r/u*t»  of  acute  bulbar  myelitis  and 
acute  polioencephalitis  superior.  A  third  exception  is  claimed 
by  Strdmpell,  who  alllrms  the  existence  of  an  acute  jwlioenceph- 
alitis  of  children.  A  form  of  acute  non-suppunitive  luid  primary 
encephalitis  is  described  by  Friedmann,  and  illustrative  cases  are 
given;  but  as  yet  it  is  doubtful  if  we  can  place  this  condition  in 
the  catejjrory  of  a  distinct  disease. 

Acute  bulbar  myelitis  is  a  disease  which  is  strictly  analogous 
in  courst^  to  acute  myelitis.  The  special  symptoms  simply  de|>end 
upon  the  pecuUar  location  of  the  disease.  They  consist  of  an 
acute  glosKO-labio-laryngeal  palsy,  and  are  referred  to  under  the 
description  of  bulbar  paralysis. 

Acute  [»olioence]>halili.s  superior  is  a  disease  in  which  the 
nuclei  of  ilie  nerves  tiui^plying  the  eye  muscles  are  involved; 
it  is  a  disease  analoK<»ns  to  pnlinmyelitis  anterior,  and  has  been 
described  under  the  head  of  U[dithaiiuopIegia. 

The  acute  [xilioencephalitis  of  children  (Strtlmi>eU)  is  a  dis- 
ease  that  involvea  the  gray  m&tteT  ol  Wxe  (MU^fev^t^  ot  one  of  the 
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cerebral  heiuUplieres.  Thy  Uisease  is  bupposeil  tu  be  strictly 
anal(j(^oa$  to  an  iuflaitiiiuititjn  of  Che  anterior  horos  of  the  spinal 
conl.  It  attackH  children  between  the  lirbt  and  fourth  years  of 
life,  with  vymptouiM  of  fever,  delirium,  find  often  of  eonvuUions 
fulUtweil  by  u  heiuiple^l'i.  Tlie  acute  bvuiptums  imsa  awuy  in 
a  week  or  two,  leaving  the  eliiUi  with  the  hemiplegia  whifh  may 
improve  verj'  trreatlj-,  but  more  commonly  continues  through  life. 
With  it  later  there  are  developed  contra<'tures  of  the  affected 
Bide,  fiomc  atroi)hy,  mental  defects,  and  epileptic  convulsions. 
The  real  existence  of  this  dineufie  is  very  doubtful. 


Chroxic  ExcKPHALrxis.— Under  the  older  views  of  inflam- 
mation there  were  described  as  chronic  cerebritis  such  le?(irins  as 
BcleroHKs  iiitd  cerebral  atrophy.  These  pri>eiws*^s  we  now  n'jjrard 
ii»  iK'iui;  simply  i*e{Mirativf*  and  as  tlie  set^uelte  of  aeutu  dt^strue- 
tive  or  inllamiMutory  proi-esse-.  They  will  be  desLTtlxnl,  there- 
fore, under  sucli  heads.  The  only  form  of  chronic  cercbritis  for 
which  tliere  is  a  ri»co^;ni7,ed  clinical  prototypt^  i.s  the  chrt>nic  cor- 
tical cercbritis,  which  is  the  baKJs  of  KenerHlpJiralysis  or  paralytic 
dementia.  Even  tliih  process,  however,  iHSlilfrepirded  by  many  as 
essentially  a  degenerative  one  and  not  iiillamiaatury.  An  the 
symptoms  which  result  from  it  ai*e  those  of  iiibaiiity,  the  disease 
will  not  be  dei>criL)ed  iu  this  work. 


THE  APOPLEXIES. 

Apoplexy  is  a  condition  characterized  by  a  sudden  paralysis 
and  shtM'k,  usually  with  loss  of  consciousness,  and  due  to  the 
breakinr^or  blocking  up  of  a  blood-vessel  in  the  brain. 

Apoplexy  is  a  general  term.     Its  particular  forms  are. 

1.  Intracranial  hemorrhiufe.  fr*nii  rupture  of  bhMKl-vessel. 

2.  Acute  cerebral  softening,  from  embolism  or  thrombosis. 
Since  both  etiibolism  and  thrombosis  cause  a  rapid  softening 

in  the  area  suppliwJ  by  the  obstructed  vessel,  the  tenu  acute 
softening  covers  both  disonlers. 


Apoplexy  from  Ixtracraxzal  Hkmorrhaqr  (Cbrbbral 
Hemorrhahk,  Hkmiplkota). 

F»rrM. — There  are  four  groups  of  blood-vessels  in  the  brain, 
those  of  the  dura  mater,  thosi?  of  the  pia  mater,  and  thuse  sup- 
plying thebasjil  ganglia  nml  white  mntter.  Besides  this  we  may 
consider  the  pons,  medulla,  anil  cerebellum  which  are  supplied 
chiefly  by  brandies  of  the  vertebrids  as  a  separate  group,  sub- 
ject to  somewhat  different  mechanical  conditions.  Correspond- 
ing to  this  we  have: 

1.  Dural  or  puchyraeningeal  hemorrhages. 

2.  Piai  or  subarachnoid  iieiuorrbi^^vs. 
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8.  Central  hemorrhaffett. 

•X.  Heini>rr)iiiA;t*s  in  the  niodnllA,  pons,  and  oereboltum. 

It  ill  the  cenlral  liomorrhjiKe«  (No.  :t)  Uue  t(j  ru|iturt?  of  the 
blf««l-ve8.se]H  tr*^inj<  to  the  ^^reat  bn^al  puiiurhii,  int<*rnnl  capsule, 
iLiicl  white  iiiuttvr  tluit  cuu»u  the  i;reiit  uiHJorily  uf  cerebral  hoiti- 
orrhii^ces  seen  by  the  phytiieiaxi.  It  in  thiH  elaNH  that  1  have  par- 
tiuuhirly  in  iitiiuJ  in  the  following  ileKeriptloii, 

JCtiotf  If /I/.— At  tlte  tirtieuf  birth  and  duritit^  infancy  there  is  a 
slight  tendenoy  to  tutrarriuiiiil  hemorrhage  nwinf;  to  the  acei- 
Uentsand  injuriesiof  lubor.  After  tliis  peritxl  the  UubiUty  \»  very 
sMiall,  but  slowly  inere^iyes  iq*  to  tiie  ajre  of  forty,  wlien  prodis- 
po»<itioM  specially  betrins.  Fuiir-flftbs  of  all  cases  r>ocur  after 
forty,  and  the  tcruieni*y  to  beiiuirrtia;:e.s  jncnMiHcs  in  each  dp<-ude 
up  to  eiiflity,  when  it  iliiuhilHlieH  al>8oIutely  and  relatively* 
Mnles  are  slightly  more  po'di-^iMtMHi  than  females  (ttve  to  four). 
Kather  more  cases  occur  in  cold  wejither,  at  hipb  altitudes,  in 
the  leiiiperate  rone,  and  among  civilized  races.  Herwlity  has 
an  undoubteiJ,  though  not  great  influence  in  pn^diNiMitiing  to 
Cf'rebral  arterial  diw^iw.  Infective  fevi-rs  luul  maniMnir  t^taten 
are  predi.siKif*irig  cauMes.  Chronic  ki4ln<*y  diseas^e  iH  prt^sent  in 
one-third  of  the  cases.  (^Iironic  alcoholinni,  syphilis,  and  gout 
an*  [Hiwerful  prediH|)08iMg  causes.  Ulit'unuitiiiMi  i»  U'ss  inipur 
t^itit.  Heart  dineaj^e,  fatty  and  atheromat ■  mis  artvni's,  arteriits,  attrl 
miliary  aneurisms  may  be  regarded  ati  mon*  than  simply  pre<Iis- 
posing — they  are  detennining  causes.  Ijeuroeytha'mia,  scurvy, 
and  purpura  art*  conditions  which  also  particularly  tend  to  eau^e 
hemorrhage.  The  KO-calle<]  apoph*etic  h»bit — short  thick  ne<»k 
and  tiigh  •^houhlers  and  florid  face — has  really  some  importance 
in  the  Vx'ller  cljwscy.  Congenital  anomalies,  such  as  a  narrow  tho- 
racic aorta  (»r  inherited  dellcieiicy  in  the  hlreUKtb  of  the  walls  of 
the  hNxKi-vcfwols,  also  play  a  part.  Any  sud<len  physical  exer- 
tion, such  as  straiiung  at  sIikjI,  the  excitement  at  coitus  or  of  a 
passion,  eating  a  large  meal  and  drinking  a  great  deal  of  fluid, 
especially  alcohol,  t4ikingacoI<l  Imth,  all  may  lead  t.(j  rupture  of 
an  artery.  Often  the  vessel  breaks  *luring  sleep,  owing  perhaps 
to  the  contracted  condition  and  consequent  higher  pressure  in 
the  arteries,  and  to  the  fact  that  on  acctiunt  of  the  horizontal 
position  there  is  more  resistance  to  the  return  of  the  bloml  from 
the  brain. 

The  Hijinptums  are  the  proilromal.  Those  of  the  attack   and 
acute  stage,  and  those  of  the  rhronic  »tage. 


•  Amonir  58  cann  coltectrd  by  mn  at  Bellevuc*  KcMpltAl.  tho  &««•  were  10 
to  90,  4;  SI  Co  30,  6;  31  lu  40.  10;  41  lo  SO,  11  :  Al  to  00.  7     11  to  70,  10:  71   to  M), 
fi     Tli«  rl|;ht  alilr  ivofl  affi*ct*^  In  £1  caaut :  Irft  In  '&  c«iwm.    TTte  liK>allon   wa* 
Pnch.MnciiiUircal,  7  :   |ilal  ofi'l  ^virtical,  s;   ventrteulw,  iPt;   f.*nniiH  Htrwtiim    anil 
rkrfnay,  T  ;  optic  ttiaUuiiUh.  'I  \  corv**^*  ^uai\r\»fmV\\^  \  \  v*"'  ^  ^  wwlirllgni,  A. 
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Prodroiual  aymptoms  ari*  rare  except  in  syphilitic  casea. 
When  pretw^nt  the  patient  suffer*,  from  dizziness,  numbnese  of  the 
hand  anil  foot  oa  one  side,  and  a  failure  of  inenKtry  For  weirds. 
He  limy  have  '*  full ''  feelingH  or  even  |Miii(  in  tlie  head  uiii)  Ijud 
dreauiHHl  niKht.  Now-bleed  and  irretfulur  heart  action  souietinies 
occur.  The  attack  alwayn  conieM  on  ^uddtuily  and  may  be  Jic- 
coiiipanied  (1)  with  i-onvulsions  and  coma,  (2)  with  eoma  alone, 
or  (3i  without  loss  of  ron.sciousneas. 

1.  Initial  convulhions  are  rare  and  |j:eneral]y  mean  a  meningeal 
tiemorrha^e.  When  preiient  they  jtre  unilateral  i>r  partial,  as  a 
rule,  but  may  be  general.  2,  The  common  mode  of  onset  is  with 
coma.  The  patient,  witliout  warnin^f,  smhlenly  becomes  dizzy, 
loses  consciousness,  and  falls.  The  face  is  Hushed,  the  pulse  hard 
and  rather  slow,  the  breathing  is  laborL'il  and  stertitrous.  the 
cheek  on  one  side  putTs»  out  with  eiu'li  ex|iiriiticin,  the  eyes  are 
partly  cIo»e<i,  the  eyeballs  Hxed  or  deviate<l  to  the  paralyze*! 
side,  the  pui>ils  ai-e  contnicted  and  rigid,  the  skin  is  bullied  in 
sweat,  the  hnibs  are  relaxed,  but  son*e  evidence  of  hemiplegia  is 
present;  the  urine  may  bu  retained  or  it  and  the  fajces  involuii- 
tarily  evacuate<l.  The  urine  is  usually  of  ratlier  high  specific 
gravity  and  often  contains  albumin,  even  when  there  {s  no  renal 
disease.  The  temperature  in  severe  cases  mny  fall  below  normal 
during  the  first  twelve  hours,  even  to  liir  F..  hut  this  is  not  the 
rule.  It  is  the  rule,  however,  for  the  temperature  In  a  few  hour* 
to  be  r  or  '2  higher  on  the  paralyred  than  on  the  souml  side.  If 
the  case  is  rapidly  fatal  ('o)iiacontitiiies,  respiration  oft^ufissumes 
a  Cheyne-Stokes  character,  the  pulse  lH<*omes  faster,  thetem]»era- 
ture  gradually  rises,  and  usually  reaches  102'  or  103  F.,  until  just 
before  death,  when  it  uiay  sink  again.  Swallowing  and  s[H?ech 
lMK*ouie  ditlicult,  hypost^itic  pneumonia  sets  in.  and  the  patient 
dies  in  from  two  to  four  days.  In  slower  fatal  cases  the  patient 
regains  consciousness  partially  and  then  enters  a  condition  of  stu- 
|x>r  or  mild  delirium.  He  ia  restless  and  suffei**  from  headxiche. 
The  lemi»erature  uiay  continue  nonnal  for  a  time,  but  is  usually 
higher  nil  the  affected  side.  At  the  end  of  two  or  three  wce^ks 
it  rises  higher,  pneumonia  develops,  the  patient  l>ec(mies  nncon- 
sciou*^  and  Hnally  dies.  In  the  favorable  cases,  which  constitute 
the  majority,  conm,  if  present,  gradually  passes  away  in  from  one 
to  SIX  hours,  leaving  the  patient's  ndnd  somewhat  weak  and 
confused  ami  his  spert-h  disturbed,  or  more  rarely  the  intclligonee 
may  not  l)e  at  all  disturl)e«l.  Poring  the  first  few  days  or  weeks 
after  the  attack  the  physician  ftnils  that  the  prominent  symptom 
is  the  hemiplegia.  This  affects  the  arm  and  leg  most  and  the 
fru?e  least.  Only  the  lower  two  branches  of  the  facial  ner\'e  are 
involvetl.  and  the  |Mitient  can  shut  the  eyes.  The  tonune,  if  pro- 
truded, turns  iothe|iaralyied  side;  the  v^^•\\\8L\&VWT\\e^^v\\N1xx\^i^aa 
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ways  ami  its  |iosition  is  of  no  ^tiiifiiiflcaiK'e.  There  is  often  iK>iae 
ev  iilence  of  cut4Uieou8  niwotith^siti  of  tlie  paralysed  t*ide,  aiul  \^<i* 
often  ht'iuiatiupyia  and  dititurbaiioeH  of  ht'arintj;  cNiciir.  In  rit^lit- 
aided  heiiiiple^^ia  tlio  [uitient^  aft4?r  n^^overing  conw.'iousnest>.  ia 
often  unablu  to  talk  ur  to  understAiid  wbat  ui  tuiid.  Exuniinu- 
tion  hUowm  ttiut  he  liax  a  ttioturor  Mtjusory  aphasia  {tith  Aphajnin). 

The  deviation  of  the  eyes  and  head  to  one  ttide  U8un)ly  di»- 
apix'ars  in  a  day  or  two.  Occasionally  there  ia  a  lt.nnp<»rary 
ptosiH.  Tlu'  pupils  at  first  are  eoiitnwttHl.  tliat  on  tin*  paralyzed 
side  the  more  ko;  this  condition  dlsapiK'ars  witli  retonilnji:  con- 
scious] lesti. 

The  paralyKia  of  tho  artn  arid  U*g  is  fla!.*cid  at  llrKt.  and  the 
limb  fiUlM  heavily  when  lifted;  the  reHexes  are  Icwtcned  or  abol* 
in  bed. 

Sometimes,  however,  rigidity  setji  in  at  ono4*.  This  ttyniptom 
o<M'ui*8  when  bk>od  ban  broken  into  tlic  ventricles,  and  alsti  in 
some  inenini^eal  heiuorrha^?s.  The  skin  reflexes  ar«  aboHshed  or 
nwvrly  »o  on  tin*  aJfTirtcd  t^ide. 

The  usual  cour.-ic  nf  the  temperature  i»  for  It  to- rise  on  the 
seeond  nnl  tliitd  dtiy  to  MM)'  F.  or  102  F.,  bein>r  ^'  to  1'  F,  hiiflier 
on  the  paralyzed  nitle.  In  a  few  days  it  gradually  falls,  ho  that 
by  the  eighth  to  the  t4>nth  day  it  in  normal. 

If  the  tenn>erature  contiiiuej*  to  rime  nSter  the  fourth  or  fifth 
day,  it  i8  a  sif^n  of  an  extiMision  or  inflammatory  reaction  of  the 
hLMiion-hatfe.  Hence  the  theniiometer  furnishefla  very  important 
criTcrton  of  the  scritMianess  of  the  "a«M. 

Tlic  varying  course  of  the  aooplexy  is  itliown  in  the  following 
dia^^r&m. 


Health  IIds. 


Attttok. 


I   I>eath. 
9(o  4  (lays. 


77i«  Chronic  liiage^  ffemiplff/ia. — At  the  end  of  a  month,  if 
fever  and  symptoms  of  cerebral  irritation  have  subsided,  the 
chroidc  rtaife  may  be  said  to  l>egin.  The  liemiple^a  has  iui  prove*!, 
f ho  patient  can  move  iVieVeg  auA  wnw  ft.\\x\.V*i^MAN*c>tv  ^v^^V^'^"'* 
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I  have  lessened^  thp  inind  is  clear,  hcadaohe  ha*  disappeared.     Iiu- 

I  pr<jveiuent  contiinies,  though  luore  slowly,  for  (several  months  or 

oven  one  or  two  years.  Durinjr  this  time  the  patient  is  "a  hemi- 
ple^k'.*' 

The  hemiplegia  nffects  the  arm  more  than  the  leg  and  the 
face  least  of  all.  The  dis-tal  segments  of  the  limbs,  the  feet  and 
hands,  are  affected  more  than  those  near  the  trunk.  The  mus- 
cles that  act  bilaterally,  sut-h  as  those  of  respiration,  phonation, 
and  facial  expression,  are  but  slightly  involved.    The  paralysis  is 

C  not  strictly  a  hemiplegia,  fur  the  uiuseles  on  the  ^uud  side  are 
Bouiewhat  weakened,  as  t-ests  will  show.  In  severe  cases,  es- 
pecially in  old  people,  even  the  visceral  muficles,  especially  those 
of  the  bladder,  are  weakened.  At  the  onset  of  the  attack  there  is 
Bometimes  a  teujiK)rary  "initial*^  rigidity  of  the  muscles  on  the 
paralyzed  ftide,  or  an  "early"  rigidity  may  develop  in  one  or  two 
days.  There  always  develops  at  about  the  beginning  of  the  sec- 
ond week  a"  late  ""rigidity.  This,  which  at  first  is  slight,  gradually 
increa.ses,  juid  finally  contractures  affect  the  panUyzed  limbs. 
The  superficial  reflexes,  which  at  first  were  absent,  reappear;  the 
tendon  reflexes  bcc-ouie  much  ei;aggeruted,  and  clonus  cuu  be 
obtained  in  the  Ii^g  and  arm.  The  sound  side  shares  to  a  small 
extent  in  these  conditions.  The  contractures  affect  the  extensors 
of  the  foot  more  than  the  flexors,  and  bring  the  toe  down  and  the 
heel  up.  The  leg  is  held  nearly  extended,  and  the  limb  in  walk- 
ing is  swung  around,  the  toe  scraping  the  ground.  The  shoulder 
Is  adducted,  the  forearm  flexe<l,  and  the  fingers  tightly  shut  into 
the  i»alm  by  the  overactinn  of  the  flexors.  The  facial  muscles 
show  a  slight  contn»ction  and  drawing  to  the  affected  side.  The 
musclvb  on  the  paralyzed  side  do  not  wjuite.  In  infantile  hemi- 
plegia, however,  the  affected  limbs  grow  less  than  tho^  on  the 
sound  side. 

The  paraly7.e<l  liuibs  may  be  the  seat  of  pex?uliar  disorders  of 
movement.     These  cousist  uf 

Associated  luovements. 

Tremor. 

Ataxia. 

Choreic  movements. 

Continuous  or  athetoid  movements. 

Spristio  movements  and  cnimps. 

Such  movements,  aside  from  those  that  are  spamtic,  are  rarely 
seen  in  the  hemiplegia  of  adults. 

The  electrical  irritability  may  be  at  first  sightly  increased  and 
diminished,  but  the  change  is  slight  in  amount  and  never  reaches 
the  de^jt-nerative  stage. 

Hemianjpsthesin,  if  pn?«ent  at  first,  disappeius  to  a  grwit  ex- 
tent, Jeaviii^'  ouJy  residua  about  t\ie  leet  and  \\vmvOi%.   Va.'rsfiS>:vsi- 
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flito  are  common.  In  rare  ciueH  the  iNitlent  HufTiTsurreat  imin  iu 
tlmnnntiiul  Ip^j.  This  piiin  iM^t^nerally  of  «  burning  clmructer 
lUiU  very  ohntirmte  auiJ  tiibtrwsainy.  Cnimpiiig  iHiina  in  the  legH 
and  artiiH  are  iHiitiinon  in  the  neverer  rtUMu*. 

UuniiK  the  i\rsi  Ave  weeks  after  the  onset  joint  hifhiuiiuntioua 
and  lK^tl-H4»re«  may  atluck  the  atreete*!  side.  The  teiii|»erature  of 
ttic  lieiMJple^c  side  is  usually  a  very  Little  hi^lier  tlmn  that  of  the 
Hoiind  side. 

VfiHoiuotor  dintarbances,  sweating,  skin  eruptionft,  and  in> 
creased  growth  of  hair  are  some  <>l  tlie  rarer  Ayiiiptoui!«. 

The  mental  condition  is  more  or  less  affeeted.  The  patient 
I>e0onie8  irritable,  eries  easily,  and  is  in  j^neral  more  emotional. 
The  memory  is  impiiired,  and  the  jMiwer  of  poneentrating  the 
attention  ami  earryinjf  on  work  is  less.  Sometimes  a  progn^wive 
ineiital  deterioration  m^xa  in  or  Insanity  develops.  The  mental 
disturbance  in  preattT  in  old  people  and  depends  st>mewhat  on 
tiie  size  of  the  heniorrhii^e.  Ti»o.se  forms  whioh  prochice  M^rioua 
aphania  »»wpeeijil)y  limit  and  lesw^n  mental  aelivity. 

l*iithuhtun  mtit  Mnrtiifl  ,l;(*//'>my/.— SpontantH)ns  uitraeraniAl 
hiMiiorrliJtife  is  iilways  due  to  the  presiMice  of  diseased  l>loo<l-veK- 
aels  ill  tlie  brain.     This  diseased  emiditioti  consists  of 

].  A  de^reneratiVe  arterltiH  wlueh  resultH  in  prtxhieing  small 
anenrisnn.  2.  A  fatty  de^feneration  of  tlie  vessel  walls.  >\.  Be- 
sidew  tiiix.  in  most  crises  the  lar^r  blood- vesseU  are  atheromatous. 

1.  Tlie  arteritis  pnwhu'es  small  or  miliary  aneurisms  whieh 
afTe(;t  only  the  amaller  arteries,  espeeially  those  of  the  eentral 
(n*oup.  Tlieymayhe  fnwjform  or  sruvulated  in  shi»|**:  theyraiiir** 
hi  st/e  from  one-flfth  to  one  millimetrn  {^},^  to  ^^  in.)  in  diameter. 
Tliey  are  iisuaHy  not  very  numen^us,  but  there  imiy  )>e  as  many 
as  a  (luitdred  in  the  Ijrairi.  They  are  the  results,  n<.>t  of  inflaui- 
luiilioii,  but  of  a  tlej?eneratio!i  wluch  alTeets  Iir.«*t  an  area  in  the 
internal  eout;  this  enuses  toeal  weaknes»;  and  etmsequent  dilata- 
tion; seeondarily  there  is  a  periarteritis.  These  nnenrisms  occur 
almost  eielusively  durinjf  tlie  degenerative  period  of  life^ 

2.  Patty  de^enenit  ion  (»rthe  wallf^of  f  lie  small  eerehnd  arteries 
oivurs  in  pnrpura,  senrvy.  lenroeytliffniia,  marasnde  eonditions, 
and  pn*it-iufee1ive  states,  e^pfeially  in  isirly  life,  and  in  the  eoiu* 
mon  cause  of  lii-morrhaKe  at  that  titue. 

3.  Athen>ma  afTiN'ts  the  lar^'er  vessels  tuily.  It  is  imllreotly  a 
rauw  of  heiMf»rrha#;e  hy  lt*ssenintr  the  ehiHlicity  of  the  vessel  wall. 
Athenmia  it*  present  in  on*-ei^dith  toone-lUtli  the  i-asiw.  Hyper- 
trophy of  the  heart  is  a  faetor  in  eansin^:  hemorrhajpe,  and  sueh 
hy|>ertrophy  exists  in  about  forty  i>er  cent  of  ea^es.  Emboli 
lodged  in  the  eerebral  arteries  may  eanse  hemorrhaKe  by  sud- 
denly stopping'  tlie  arteriiU  rirenlation   and   rntsint^  the   bl«x«i 

pretitmre.     flemorrhatjes  are  lovxuA\i^'\ftTV\AccAvv\\c*xv\NHftVvVi  ^^.f 
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cent)  in  the  caudate  and  lenticular  nuclei  and  adjacent  [>arti3. 
The  lenticuittr  and  lenticulo-etriate  bnuiche»  of  the  middle  cere- 
bral are  oftenest  nffect^d;  next  thy  hmiieliej*  of  the  anteriur  cere- 
bral to  the  caudate  nucleus  antl  the  ventriculo-optic  branches  of 
the  ndddle  cerebral.  The  branrhcs  of  the  posterior  cerebral 
break  more  rarely.  The  parts  iitTei'ted  in  heuiorrha^,  in  order 
of  fretiuency,  are  about  f\s  follows: 

Caudate  and  tentii'Ulur  nuclei. 

Menlnf^es  and  cortex. 

Centrum  ovale. 

Optic  thalamus. 

I'outi,  cerebelluuK  medulla. 

Cortex  hemoiTlifif^es  are  (ijenerally  siunll  and  n»ay  be  sub- 
arachnoid or  may  break  throujjh  into  the  arachnoid  cavity.  Ven- 
tricular hemorrhai;c8  are  uhiirwt  always  wH'ondary  tan  rupture 
into  the  neiy^hborhootl  of  the  Imisal  ^an^dia.  Vuuft  hemorrha^fes 
CKVMir  iisiiaUy  in  the  iiu'difLti  line.  Cerobcllnr  hcinorrhagea  are 
oftenest  due  to  rupture  of  the  superior  cerebellar  artery.  They 
usually  ck>uve  their  way  externally  and  break  hito  the  fourth 
ventricle.  Dural  heiiiorrluMjes  aiv  due  to  rupture  of  the  meaiu- 
(Ceal  veins  ami  arteries  and  of  the  vea-nels  in  newly  ori;uni/.ed  clots. 
They  lie  In  the  aracluKiiil  cavity  luni  flatten  the  ronvolutiouH. 

The  reparative  chan^ccs  after  a  hemorrlinice  take  the  followiujp 
course:  1st.  Coagulation  of  the  blood,  which  in  a  few  days  be- 
^ns  to  soften  and  Iwconie  ab8ort«?d.  2(1.  Formation  of  a  tibri- 
nouH  wall  alxmt  the  clot.  This  occurs  from  the  seventh  to  the 
ninth  day.  ;id.  Formation  of  a  cyst  with  trnnsjMirent  fluid  con- 
tents, and  |»erhaps  fibrous  trabecuU*  running  tlirou^rb  it,  twenti- 
eth to  thirtieth  day.  '(th.  Contraption  of  the  cynt  wall,  which 
bejjin.'^  by  the  fortieth  day.  fith.  Secondary  degenerations  bei^in 
from  the  tenth  to  the  fourteenth  day. 

Phi/jiiofof/i/.— The  bliMKl  pressure  of  the  cerebral  arteries  is 
equal  to  lilxmt  lo<)  Mini,  of  mercury.  The  resistance  orsupiwrt 
furnished  by  the  siirrrnindinj;  tissue  is  equal  to  about  lOnini.  of 
mercury.  Hence  thei*e  is  a  npecial  liability  (o  rupture  of  intra- 
cranial vessels.  The  middle  cerebrals  are  most  often  alTected, 
becauM*  tliey  are  in  the  most  direct  line  from  the  heart  and  are 
nearest  to  that  orpan.  The  pressure  lessens  us  the  arteries  subdi- 
vide and  Kvt  farther  away  from  tlie  heart  (Meudel). 

The  (Ihifjnns'ix  mu.st  be  made  from  alcoholic  conm,  urjemic 
coma,  opium  couia.  epile{j«y  ami  hysteriii,  acute  softeninp  from 
embolism  atid  thromooHiti. 

From  alcoholic  coma  the  diatmosis  is  made  by  the  odor  of  the 
breath,  tlie  incomplete  coma,  the  equal  pupils,  the  absence  of 
low  or  unequal  tenqH»mture. 

From  unemic  coma  by  the  absence  ol  &.VbM\\i\u  «a\<V<:A&\Jb\w>i>Qjb 
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urine,  though  their  preneaee  does  not  Hurely  indicate  unetula: 
by  the  uiiin|iial  pupils,  the  teuiperatiire,  tho  ahsoitre  of  Uemi< 
pie^:Ju,  uiiil  i>r  (lie  pliyHi(>t;iioiiiy  peculiar  to  cuimm  of*  olironic 
Hrigtit'H  di»eiu4e. 

From  opium-ixjisouiny:  by  the  hiHtor>\  the  stoiuacb  (*ont.ent«, 
the  iireseiice  of  e<^UJil  ainl  oontrocte*!  pupiK  the  slow  reHpirntious, 
the  teiui>eriiture,  and  Che  ubsfiiee  uf  |>araIyKi8. 

Prom  epilepHV  by  tlie  iiiKtory  of  the  oiiHet  with  epileptic  crj', 
the*  diluted  unii  equal  pupiK  the  biiiu^*  of  the  ton^uo,  the  ab- 
sence of  hemiplegia,  the  rattier  rapid  returu  uf  cotrnt'tousiiess. 

Hysterical  nttaf^ks  present  little  winblance  to  that  of  a|M> 
plexy;  hysterical  Iieiniplej^ia  i»  eharaeterized  by  its  (larcidity, 
by  ittf  not  Involviu^f  the  fiu-e.  and  by  the  presence  of  the  luuev- 
the^ia  and  other  hyitteriL'nl  stigmata. 

In  embolic  softening  the  eiirlU:r  a>re  of  the  patient,  the  pres- 
ence of  ilfHridfHl  valvular  heart  diKfjun*,  the  parturient  condition, 
the  xUt^hter  df^ree  and  shorter  dural ion  of  ronia,  the  abttenoe  of 
serioUH  disturbance  of  ttMni»erj»tur«'.  tl»e  onset  firn!  of  paralysis 
and  IJMMt  nf  ronvulfiive  inovernentK  and  r<nim — all  lead  to  a  pre- 
Kuuiption  in  favur  of  enibidiKni. 

Tlii^  piV'MMM'i*.  iin  the  other  IuiikI.  uf  h  conKeM45il  face.  teus6 
pulse,  and  tlirubbing  oarutitis  fnvctrs  the  exiKten^e  of  n  hoiuor- 
rhftjrt'. 

From  throtnbotic  Miftenin^  ditiKnotdH  Ih  more  difficult.  The 
occurrence  of  prodromata,  con»li>tin^  of  nli^ht  Hei/urt>s  quickly 
recovered  from,  the  slijfhter  de^^ree  uf  coma,  the  ad%-aneed  a^je, 
hard  atheromatous  nrteriest.  evidence  of  Mim>niiii  and  asthenia^ 
weak  or  fatty  heart,  the  absence  of  stertorous  respmitJon,i]UKh<Hl 
fju'e,  and  uneitual  t<'nii>eratine  not  nmoh  lowered  or  raided,  the 
Blltjlit  pupillary  <listurhanre,  and  abs«»nce  of  convulsions  fMiint 
to  tbrombtitic  Kofteniuf;.  Kvidenee  of  a  lesion  in  the  |»ons  or 
cerebellum  .sujc^jKstH  hemorrhage,  wiiilc  evidence  af  lesion  in  the 
mcilulla  |M>int»  almost  surely  to  softeidnu. 

Tlie  chancer  in  any  cane  between  the  ages  of  thirty  luid  fifty, 
If  there  is  no  heart  disease,  are  six  to  one  in  favor  of  hemurrha«e. 

Proyfujsfjt.— The  majority  of  cases  jaret  over  tl»e  Hrst  attack. 
They  are  very  liable  to  have  another  within  one  to  five  years. 
The  minority  recover  from  this.  Few  survive  n  third  attack. 
The  proifuosis  of  the  attack  itself  depends  on  the  severity  of  the 
noma  and  paralysis,  the  disturbance  of  temperature  and  of 
respiration,  the  evidence  of  rupture  Into  the  ventricles,  the  de- 
velopment of  divultitus.  the  continuance  of  loss  of  control  over 
the  bowels  and  bladder. 

If  profound  coma  continues  four  days  there  is  little  hope;  if 
tevor  iievelopR  and  contlnoes  steadily,  or  if  there  is  initial  sab- 
noruaJ  teojfieratare,  tUe  pvo^oftva  V*  igtw*:. 
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fif  the  patient  passes  the  first  week  with  little  or  no  fever  and 
ooubciouHiieHs  biu  returned,  the  pro^osis  is  ^ood. 
The  presence  of  renal  disetise  and  ot  alcotiolisiu  is  bad.     De- 
velopment of  blight  deliriiiiii  whii'h  runtinues  is  nufavorable. 

Cerebellar  and  puns  heuiorrhage»  are  very  fatal,  lueuiugeal 
fili^htly  less  no. 

The  pro{;ncMiiH  of  the  chronic  stage  has  been  given  under 
syiuptoui^. 

Improvement  continues  rather  rapidly  for  three  uionthtt,  then 
verysl*»wly.  Improvement  may  continue  for  one  or  two  ycarb. 
Complete  recovery  i»  very  rare.  The  gi'^^t  danger  after  middle 
age  16  recurrence  of  the  attack. 

TreatintiU  of  the  Attack.— The  patient  should  be  laid  in  a  hor- 
izontal position  and  kept  quiet.  Ice  should  be  applied  to  tbo 
head  and  hot  bottles  at  the  feet.  The  feet  and  le^s  shuuld  l>e 
swathed  in  clothes  wrung  out  in  hot  water  containing  mustard, 
u  cupful  to  a  pail  of  water.  A  laxative  should  be  ffiven,  either 
one  or  two  drops  of  croton  oil  or  a  cjuarter  of  a  trrain  of  elaterium. 
If  there  is  evidence  of  intense  cerebral  congestion,  the  pulm.'  being 
very  full  and  hard  aiul  the  heart  beatiitg  strongly,  bleeiUng  eight 
to  ten  ounccfi  iH  ju^ti(iahIe.  Ordinarily  It  ih  better  to  give  a  drop 
of  tincture  of  aconite  e%'er>'  twenty  uiinuteH  for  two  or  three 
hours.  Preteure  on  the  carotid  of  the  sound  side,  anil  even  liga- 
ture of  it,  hart  been  recommemle^i,  but  there  is  no  experience  yet 
to  justify  it.  Administration  of  bromide  of  K>dium  and  enemata 
of  ergot  have  been  advised,  but  are  of  doubtful  value.  After  the 
flrpt  twelve  hours  treatment  must  be  syiaptomatic.  Should  de- 
lirium and  otlier  evidence  of  njental  irritation  appear.  lartre  blis- 
ters must  be  applied  at  the  buck  of  the  neck  and  an  elaterium 
purge  given  if  tlie  i>atient  is  not  too  weak.  The  use  of  iodide  of 
potnAsium  or  mercur\^  is  not  indicated  unless  the  case  is  dis- 
tinctly syphilitic.  The  passage  of  a  galvanic  current  through 
the  bniin  cannot  i»OK.sihly  do  any  good.  Great  care  should  now 
be  taken  that  the  patient  does  not  develop  pneumonia.  The 
moutfi  and  pharynx  should  l>e  cleansed  antisci)tically.  and  the 
patient  sliould  nut  l>e  allowed  to  remain  in  one  position.  If 
there  is  sufficient  evidence  of  a  meningeiji  or  cortical  clot,  tre- 
phining should  be  seriouf*iy  considered. 

At  the  end  of  three  or  four  weeks  the  faradic  battery  may  be 
ustHi  carefidly  on  the  alTt'Ctetl  limbs.  A  stance  of  fifteen  ujinutes 
daily  for  four  to  fii\  wveks  should  Im*  given,  then  trt^alment  should 
l>e  sus|)ende<l  for  a  fortnight,  to  l>e  l>egun  again  and  kept  up  sys- 
tematically for  a  year  if  need  l>e.  Massage  may  l>e  alternated 
1  with  the  electricity.     When  contractures  develop  the  stabile  gal- 

^^m    yanic  current  may  be  tried,  thouifh  it  does  little  gcKxl.      Static 
^^1  aparkt,  however,  are  helpful;  lukewarui  W\\\%^uv\<\\y<^  Xxv&^\ 
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and  nieasureif  used  to  produce  hyperextenMon  of  the  alTocted 

parts. 

liiternnlly  during  thU  tiiue  the  patient  fs  to  be  fjriren  courses 
of  iiKJideof  |>ot.a>isiuin,  tonics,  and  iHiativeH  if  neode<l.  The  pu- 
tibut  Hhould  be  made  to  Uvea  quiet  life,  prefembly  iu  a  warui, 
ecpiahle  clinmte.  The  kidneyR  should  be  kept  active  and  arterial 
tension  low.  For  these  puri»o»eH  nitn>grlycerin  Mhduld  l>e  k»^**?» 
and  lit  tiiiK'H  Mtiuill  (lose8t»f  chlond,  and  the  diet  Khnuld  lie  niiuple 
and  nither  uon-iiitrogHnouH.  Str>chjiine  in  very  Kumll  down  (kt. 
^^„>  Auinetiiiii'M  help^i  ibe  cuntracturea,  no  ul»o  do  the  brtiiuides 
and  phyKOHti^ma. 


ACUTK  SOKTKSINO  OF  THE  BRAIN  (EMBOLISM,  THROMBOSIS). 

Aeute  Koftening  in  a  condition  cjiu^e*!  by  the  plu^^hiff  of  a 
blood-veiiKel  witli  an  einbahiH  «i*  throiiibuH,  and  Ia  charncleriK©*! 
I>y  at^uddeufipoplei'ticHei^ure;  theHyniptoius  eventually  running 
u  cuuitio  hke  that  uf  cerebral  heiuorrluL^^e. 

Jitioi'ji/i/.—Kiuhu\iuui  ucrurM  rather  more  often  in  women, 
throMittosiH  in  men.  Kniboli»niis  rart'  in  ehildren;  itoc!eurHoft^n. 
est  betWL'on  the  ayeb  of  twenty  and  lifty.  thruudHwib  between  the 
afCes  of  tlfty  and  Koventy.  The  most  lintHjrtnnt  predispo»tini^ 
fanldfa  in  emlMiligm  are  acute  or  ret'urrent  endoearditis.  infec- 
tious feven*.  profounci  aniiniia,  prejfiiancy,  and  blotKl  <]yhcra«is; 
hi  thromlxwiii,  syphilitic,  lead,  or  (,'()uty  arteritis,  fatty  heart,  and 
blood  {|ytiora»iw.  The  eauie  cauneH  which  lead  to  the  arterial  dis- 
enj»e  which  pro<hiceH  cerebral  heini>rrhaf:e  also  predisjK>se  to 
thronibosiH;  though  in  the  latter  condition  atheroma  play>t  tho 
hnportunt  part. 

Symptnnis. — In  emboliffra  there  are  rarely  any  prenuinitory 
eymptonm:  the  onset  is  sudden;  it  iimy  becin  with  some  con- 
vulsive twitchinfffi.  rlion  follow  heiniple^'ia  and  teiniMirary  Iokh  of 
conwi<>UMiesfl.  ('f^nia,  hitwcner.  in  ran^r  than  in  heniurrliatfe.  and 
if  present  is  usually  nliorter.  There  is  rarely  vomiting,  nor  do 
we  find  the  haiil,  pulwitinjr  arteries,  (luHhed  face*  and  severely 
(ttertorous  breathing.  The  initial  teujpeniture  chaug;e8  are  Hlight, 
but  in  II  few  days  fever  nwiv  develop. 

In  thrombosis  premonitory  symptom*!  are  frequent.  In 
8y|>hilitit'  raws  Ihert*  are  headaches  and  cnirdal  nerve  patgies. 
In  other  ?i\M'A  vertigo,  temp»>rary  nptiaMJa.  transient  hemi- 
plpiria.  numbness  of  the  hand  and  foot,  and  drowsincRs  may 
be  present.  The  onwt  is  more  ijnidnal;  the  hemipletfia  slowly 
develops,  takim;  several  hours,  perhaps,  for  its  completion; 
meanwhile  the  patient  j^ra<iually  liecomes  comatope.  The  at- 
tack sometime4f  i.i  rather  sudden,  with  no  Ioaa  of  eonsclouHncM, 
oud   it   may  occur  in  Hle«p.  •  t\ve  Xcwv^toxw-w   «Av*i\\  \v»*  ^ 
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slight  initial  fall,  followotl  l>y  a  riae,  just  as  in  hciuorrhage.  In 
bulli  tMiil>oliHm  and  tliruinl>usi.s  the  hiMuiplegia  tends  tu  im- 
prove very  much  in  a  few  ila)-s  or  weekH  unJetss  the  vessel  ob- 
litenitiHl  is  a  lar^ce  one.  EiubolitiUL  in  rather  more  apt  to  afTect 
the  left  sitltf  of  the  brain,  thout^h  the  difference  is  not  j^reat.  The 
middle  eerebrala  are  most  freipiently  alTecttMi  (sexenleen  out  of 
twenty-seven  case.-*;.  Softeninpt  affect  tlie  vertebraLs,  ha.silar. 
and  iiosterior  cerebral  arteries  more  often  relatively  than  do  hem- 
orrhages: then  the  initial  symptoms  may  not  present  the  char- 
acter of  hemiple^aa,  but  of  a  bullmr  parulyHis.  Acute  softeninf( 
may  kill  within  twenty-fi»ur  hours,  but,  aj*  a  nde,  the  patient 
survives  the  onset,  m»d  if  he  die*i  it  Its  not  for  several  weeks.  After 
the  acute  !*ti*^e  is  over  the  patient  passes  into  the  chronic  8tu#re, 
which  resembles  in  nearly  all  respects  that  of  hemorrhage.  After 
an  acute  softeniui;,  h«»wevcr,  it  is  believetl  that  there  are  more 
8ptistic  M-niptoniH  ami  a  jrreater  tendency  to  mobile  ^pasm.  lu 
embolisn».  owinjj:  to  the  youth  and  freedom  from  arterial  disease, 
the  mind  is  less  atfei^teil;  while  iu  thrombosis  the  contrary  is  the 
case. 

Pathfihffj/.—TUe  embolic  plup  cuts  off  the  blmKl  supply  from 
a  certain  area  of  brain  tissue.  In  twenty-four  Imurs  this  tK»(fin8 
to  soften.  If  the  area  is  in  the  cortex  it  be4*omes  re*!  iretl  soft- 
ening); if  in  the  white  and  less  vascular  part,  it  is  usually  white 
with  a  few  red  punctate  spots.  The  re*I  sofieni*ig  jrradimily  be- 
comes yellow  (yellow  softening).  The  dead  tissue  softens  and  is 
absorbed,  leaving  a  cicatrix  or  cyst.  If  the  enilM>his  contains  in- 
fective microbes  there  may  Ik*  a  local  encephalitis  ami  abscess. 

In  thrombosis  there  nn*  usually  evidences  of  extensive  athe- 
ronui  or  of  syphilitic  arteritis.  In  those  instances  in  which  the 
thrombosis  is  caused  by  the  bU>od  stnte  and  a  weak  heart,  little 
arterial  change  occurs.  Atheroma  nlTects  chietly  the  internal 
carotids  and  the  large  arteries  at  the  Imisc,  viz.,  the  middle,  in- 
terior, and  piwtterior  cerebrals  and  the  basilur  and  vertebrals. 
ThmmlM>Ri8  with  aiM»plexy  occurs  oftenest  in  the  corpnrn  striata 
and  optir  thalanms,  next  in  the  |>ous  and  medtdla.  Eml)otism 
almost  always  affects  the  grejit  basal  ganglia  or  some  cortical 
branch  of  the  anterior  and  middle  cerebrals.  The  secondary 
changes  after  thn)nibosis  resemble  thoK*»  after  embolism:  a 
thrombus.bowever.  may  lead  to  supplementary  endK>lism  through 
breaking  off  of  a  clot,  and  both  conditions  may  cause  a  complicat- 
ing cerebral  JiemorrliHffe. 

The  DififfiiQiti/f.— The  important  points  have  been  gone  over 
under  the  head  of  heiuorrliage.  They  luay  be  tabulated  in  part 
here. 
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Hemoukuauk. 

Aire,  thirty  to  fifty. 
Here<liliiry  history  of  arterial  Uit»etise. 
Btidd^'ii  oiiHet,  with  ccimaaiid  pamlysiH  otwtirring  together,  the 
couiu  (l<*t*|>tfnirjK* 

Initial  and  oarly  rigidity. 

Wry'  liiu^qiial  j>ii|>ilN. 

Stortornitfi  hrt'jiTliing  and  hard,  rather  slow  poise. 

I'wuliur  altfrnatint; conjugate  deviation. 

Hni'ly  ri^ridity. 

Peculiar  dUturbauceti  of  teiuperaturv.  its  deecribed. 


ACUTR  SOPTRXtXG. 

Earlier  or  later  age. 

History  of  sypliills. 

Premonitory  syiuptoius  and  more  gradual  oiutet,  more  transi- 
tory iTiina,  nr  al)S<»neo  of  coma. 

Initial  conx'uli^ive  niovomcntit. 

}*r<»fi(*n('f  of  Wi^uk  ]u*art  or  eiiiloearditis. 

blight  lieuiiplcKia  with  lum^stheijia. 

Tin'  pufr[H*rn^ntatt'. 

Kuilxilisui  i^  dihtinifuihhed  by  the  age.  the  prewnce  of  endo- 
oaiiiilis,  of  the  puerp<^rium,  or  infwtive  fevers,  and  by  the  sud- 
den ouKct.  with  [terhapK  Home  eonvulisive  movements.  ThrnmlK*- 
8i»  occurs  oftener  in  the  aibTod,  and  there  are  prtHlromata — a  slower 
tmnet  and  t^videnee  of  arterial  dinease  and  a  weak  heart. 

Thv  jfi-'iifmiMin  iiH  rv^ufiU  tlif  Jittack  iNHomeuhat  lietterthau 
in  heniorrluurt*  tis  a  rule.  In  embolisui  it  iNf^oadatt  regarda  re- 
currwifi*.  in  throtuhiwiw,  bad.  The  mental  t-rmdition  is  iK'tterin 
eiuhoiinm;  UHually  worse  in  throujlM>8iti.  Tlie  recovery  from  at- 
tfickM  ih  more  complete  in  acute  softening.  After  the  chronic 
8tjt^  is  reaohed^  however,  tlie  prognneiiH  Ih  about  the  Muno  iu  all 
forms. 

The  treatment  of  the  attackH  conHiHttt  e&^entially  in  rest  and 
such  attention  to  the  bowels,  kidneys,  and  heart  as  may  be  indi- 
cated. In  thrtuuboHis  it  maybe  important  to  give  heart  Htiuui- 
lantsandartcriiU  depressant**,  anti  fortlii^purpot^e  I  a(lvi8etlieuHe 
of  alcohol,  digitalis.  or.Htroiihnnthus  with  nitrctglycerin.  Iodide 
of  potassium  and  mercury  imght  *o  be  given  if  there  is  the  Klight- 
est  Huspicion  of  sypluiis.  Later  it  is  well  to.  give  courses  of  the 
itMliilo  and  mereiiry  and  of  strophanthus.  nitroglycerin.  str>'ch- 
nine.  and  such  toni<'H  n.«*  may  l>e  indicated.  The  symptoniatio 
t/ientinent  of  the  i^hromc  i^lag«  \a  tVve  «&xu«  «&  Vs\  VmsuxuttW^. 
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Cerebral  Pai.sik8  of  CmiiDRKN— HsiuiPLRaiA,  Docblu 

liEMIPLKaiA    OR  DIPLEGIA,    AM)  PARAPLEGIA. 


■ 


Tlie  I>raiu  jjalsiesof  early  life  show  themH?lvt*s  in  the  form  of.  1, 
lieiniplPKii^^;  *^. 'lipl*^^^^**^  *''' ^*^u^l^  lieiiiipli'gJns,  in  which  In^th 
(iiUeti  uf  tlifj  bixly  art*  involveil;  and,  •!,  [KLTuplep^iah,  in  which  tlio 
lower  limbs  are  chiefly  or  eniirt'ly  involved.  In  thew^  palsiw*,  n»  in 
thts  t»amu  troubles  of  adult  lift?,  tht^  lo^  of  molor  i>ower  is  always 
a(Mwn)[uinied  witlia  ri^jfidityand  with  8ome  eon t raptures  and  exag- 
geration of  rt?flexes»  in  this  resiKH-t  distintraishini;  these  parulyM-s 
from  those  of  spinal  origin.  The  seat  of  lesion  in  these  cages  is 
in  the  hemispherea  of  tlie  bnuii.  and  it  is  the  upper  motor  sejr- 
ment  which  is  involved;  that  is  to  say,  that  part  of  the  motor 
tract  which  extends  from  the  brain  cortex  down  to  the  spinal 
coni  as  tar  as  the  anterior  horns.  The  brain  fmlsies  of  children 
are  therefore  tlisordors  o(  the  eorti«>-spinal  sequent,  while  the 
spinal  palsies  of  children  are  disorders  of  the  neuro*spiual  seg- 
ment. 

Etiolngy. — The  disease  occurs  rather  ofteuer  in  males  than  iu 
females,  though  the  difference  is  slight.  The  vfist  majority  cK*cur 
in  the  first  tixree  yeurs  of  life;  about  one-third  of  them  ore  coa- 
gonital.  Injuries  to  the  mother  during  the  time  of  pregnani'y. 
possibly  diseases  and  emotional  disturbances  at  this  time,  are 
factors  Id  produeing  the  congenital  Ciises.  Those  cJiwesTliat  occur 
at  the  time  of  birth  are  due  to  tedious  lnlx>r,  the  use  of  forceps, 
an<l  other  injtiries  at  the  time  of  parturition.  After  Vurth,  the 
causes  are  those  which  lead  to  the  production  of  intracranial 
hemorrhages,  embolism,  and  throndxjsis,  these  being  injurit^i 
and  the  infectious  fevers.  Of  the  latter,  pneumonia,  whooping- 
cough,  measles,  and  scarlet  fever  are  the  most  prominent.  Syph- 
ilis is  a  rare  caus^*;  cerebro-spinal  meningitis  luid  epileptic  con- 
vulsions are  also  occasional  causes. 

Sifnipioviattjlogy. — The  disorder  in  about  one-fourth  of  the 
cases  begins  with  a  convulsion,  which  may  be  unilateral,  but  is 
usually  general  in  character,  and  may  la.Kt  ft»r  s<!veral  hours.  At 
the  saiue  time  a  febrile  process  develops,  lujd  this  continues  for 
several  days.  When  these  ac\ite  symptoms  have  subside^],  or  he- 
fore  this,  it  is  noticetl  that  the  child  is  imnUyze<i  upon  one  side, 
the  paralysis  involving  the  arm,  leg,  and  fooo  as  in  adult  hemi- 
plegia, or  perhai»s  involvirig  l>oth  sides.  This  paral>'RiK  under- 
goes gradual  improvement,  the  fac*»  recoverinc  earliest  and  most, 
the  leg  next,  and  the  ann  least.  As  the  child  develops  it  is  found 
that  the  panilyzetl  side  fails  to  gnjw  lis  fast  as  the  other,  and 
there  may  ho  Iwilf  an  inch  to  one  or  two  inches  of  shortening  in 
tije  arm  or  leg.     7*he  circumfereucf'  ol  Uie  \uu\«s  Vfe  \e»8,x  VX^st  -wax- 
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faw  somewhat  culciir,  ami  some  vasomotor  dlKtuHmiice  luay  be 
prfNt»nt.  With  the  nr<itrri'K.s  of  tin*  ens**  a  riRifliTy  of  the  afTe^'tod 
liuih.s  (level* iph.  the  \u.-vi  UvrinnvmWiiyv it  up,  m>  that  tht^rt*  ik  tnlij>eti 
«M|iiiiK»-varu*i  or  c^jtjiinj-vnljjus.  The  nfX*»r8  of  the  foivnnu  niid 
of  the  writtt  and  flugvrs  coutract,  j*s  do  al«o  the  adduetoiv  of  the 
tbighjii.  In  grenural  it  will  be  found  that  there  is  a  contrat^tion  of 
thedeiorsand  adduflnrsof  thvaffeeted  Uiuhs.  With  thinri^ility 
and  the  contractuivs  tliere  is  an  exagj^eration  of  reflexett  and 
elonuK  ill  iiioyt  eaheH.  lu  tl)e  ilisordered  liinhH  the  peeiiliur 
luohile  sjMUiius  develop.  Tlietse  consist  of  athotoid,  choreic^ 
and  afuxic  uioveuieitts,  altHi  noiuetiiues  treuiot^  and  a£^»oeiat«d 


Flo.  1B0.— PaiiT-Riuon.«iio  ATnvmsin.  Bwiiwxixn  tx  Caii4innoD. 

niuveinriitA.     The  choreic  and  athetoid  movements  are  the  mo«t 
Cuuittuin  (Fig.  1HI»). 

Along  with  the  development  of  these  symptoms  it  is  noticed 
that  then'  are  'listnrhanees  in  the  mental  condition  of  the  child. 
It  ifc  UHUally  l>ackward  in  developinent,  thin  backwardness  ranK- 
intr  fnnti  Hiinplyaferhleniindedness  to  comidete  idiocy.  Taking 
all  caKCN,  there  is  abont  an  eipiul  division  In^t  weei»  ffcble-nnnflfd- 
ness,  iml>eeiliiy.  and  idiocy  (Sachs).  Perlini»8  a  little  over  oue- 
fourth  of  the  cases  have  a  fair  intelligence.  There  is  usually 
slowness  in  learning  to  talk,  an«l  iii  a  su\ii\\  proptirtion  of  cases 
there  is  a  dwided  aphai*ia.  Such  contlition  ih  rather  more  fre- 
quent with  rijrht  heiniplt^ifia  than  with  left  heuiiplcK''*.  thoug-h 
the  ride  is  not  an  ahsohite  one.  In  conneetion  with  the  mentoi 
defect  there  may  develop  uianv  ol  x\\t  \«k>x\\m  TuotaWt^iAA  «sr 
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soclated  with  idiocy  and  luw  degrees  of  intelligence.  E()ilep»y 
very  Tivqueutly  ctniiplicatw*  the  dirfeajse;  nearly  one-luilf  t)f 
the  t;aBCS  sufTer  from  ttii:<  trouble.  Tliih  epilepsy  ib  iu  ii;o&t  ca^es 
general  in  character;  in  a  few  cai*es  it  takf(!(  the  Jacksonian 
type,  iti  a  small  number  petit  mai  alone  is  noted.  Examination 
of  this  class  of  sufferers  reveals,  aside  from  the  paralyses  de- 
Mjribcil,  various  evidences  of  defective  development.  These  are 
known  iis  stigmata  of  dejjeneration;  though  they  cannot  l>e 
eJasaeti  strictly  among  such,  taice  they  are  acquire*!  stigmata 
in  most  wises,  rather  than  marks  which  are  the  rei*ult  of  primary 
deficiency  in  development.  These  stigmata  consitit  of  a  micro- 
cephalic or  a  macrweplialic  *kull,  cranial  and  facial  iu>ymmetry, 
prognathism,  imperfectly  develttpeil  teeth,  and  a  hi^h  imlntal 
arch,  ll  has  l>e*»n  found  that,  as  u  rule,  iu  coses  of  cerel>ral 
hemiplegias  of  childluKxi  the  [latient  eventually  has  a  slight  flat- 
tening of  the  skull  on  the  hide  of  the  lesion  (Fisher  and  Peterson). 
Finally,  in  a  tew  cAf»es  there  may  l>e  found  defects  in  the  KjH'cial 
senses,  such  as  imiwrfect  liearing,  deafnes*.  deaf-nmtism,  and  de- 
feirts  iu  vi.sion  such  as  hemiMiopsia,  and  iH*rhnps  imi>erfection8 
in  smell  and  taste.     Aniesthesia  is  never  obwerve*). 

The  symptoms  in  the  cerebral  [wdsiesof  children  having  passed 
the  acute  stajfe  juul  havlnf^  l>ecome somewhat  ameliorated,  enter 
into  a  chronic  j-tage.  This  chronic  stage  begins  within  a  few 
months  after  birth  or  after  the  omset  of  the  disease.  No  great 
change  occurs  iu  the  paralyses  as  the  child  grows  older  until  he 
reaches  the  time  of  puberty,  though  there  Is  a  slight  improve- 
ment in  most  case«  After  the  time  of  puberty,  if  the  mental 
condition  of  the  child  is  good,  the  physical  symptoms  are  apt  to 
improve  considerably. 

iforbifl  Anotorny. — The  primary  changes  that  lead  to  the  cere- 
bral |»alsies  of  children  are  1st,  simple  agenesb  or  lack  of  brain 
devt'lopuifut,  pro<hicing  hvalized  atrophy  of  the  cerebrum  and 
the  condition  known  as  jxirent^fp/tafuti.  True  iM>rencephaluH  is  a 
condition  in  which,  owing  to  a  congenital  defect  in  niitritioJi,  a 
cavity  or  depression  exists  in  the  cerebml  hemispheres,  this  cav- 
ity reaching  generally  into  the  lateral  ventricle.  True  |>oren- 
cephalus  is  found  in  about  one-fourth  of  the  com's,  though  no 
definite  etatistic-s  can  Iw  gi%'en.  owiriij:  to  the  different  interpreta- 
tions given  to  this  term:  2d,  hemorrhage,  which  is  pnibably  the 
most  frequent  of  the  ttingle  causes;  ^1,  embolism  :  4th,  throm- 
bosis; flth,  meningoenc<^phalitJs  and  [X^rhaps  polioencephalitis; 
fUh,  a  diffuse  cortical  sclerosis.  Many  other  terms  art*  tised  to 
deiH?ril)e  the  pathological  conditions  fonml  at  the  basis  of  the 
brain  [misies  of  children;  but  the  prineiiml  causes  of  all  are  un- 
doubte«lly  as  has  hinni  described — hemorrhages,  embolism  and 
thrombosis,  and  a  defective  deveiopmeat  or  a^iv«ft\«.    Vt  v%\.vAi- 
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able  that  in  the  heinipletfifs  the  oriyriual  Ivsiou  m  litiietfiWy  * 
ceutrni  boniorrhiijjfe,  lew  often  a  rneiiitiK<*f^)  hpinorrhnifo.  After 
thi»>,  pnilmbly  the  luoett  fret|uent  iMiiuUtiaii  in  a  (ton-iieophalus 
fmin  Houw  intrauterine  accident  whieh  may  liavu  bwn  th-fcftivu 
nutrition  cnusinv^anfcniiaaml  stoftening,  or  humorrliof^'e  or  Thrcmi- 
boiiitt.  PoIioen<*e[>haliti8  or  inUannuarion  of  the  cortex  of  tlie 
brain  of  the  kind  hiniilur  to  poliomyelitis  is  allej^ed  to  1h*  a  cause 
in  aouie  casen  by  Strtlm|>ell,  but  this  luia  not  yet  been  jirox'en.  In 
double  hemiplegias  or  diplegias  of  children  the  cause  is  In  tiie 


Fio.  tfll.—AntoPOiBD  Brain  vrm  8rLKR0«ia  akd  a  Crrr,  num  a  Ca«£  op 

iMrAJfTlUt  t^KIUkBlUt.  HKUII'UGOU. 


vast  majority  of  eoiteH  a  meningeal  heuiorrhn^)  due  to  some  in- 
jury or  disturl^ance  at  the  time  of  lal>or.  In  other  eauett  of  Ui- 
ple^'ift  the  lesion  is  a  ilonble  i>orenrephahis,  wliich  may  \w  either 
the  result  of  an  intrauterine  hemorrhafce  or  Miuiply  a  defei*tive 
development.  In  tho  paraplof^ias  the  h*sioii  is  pntbably  very 
much  the  Haute  at*  in  the  di|>leiiCiiut.  that  in  to  hhv.  either  a  uienin- 
B<»al  hetuorrlnMCPor  a  true  porencephaUis.  OceawionallyaclIITuso 
BclenwiM  \m»  be<^n  found  in  thew*  eaj*e».  Not  infre<jnently,  as  Iho 
result  of  hemorrha*fi*i»,  there  develop  eystH  wliieh  All  »ip  the  atro- 
phied aretw  of  the  i>raiu  (Fig.  IHl).  It  is  ditlicult  to  pn-sent  aci'U- 
rately  and   deftnitrAy  the  tc\ivV\ova  VwlNteucv  tUu  v<^^tiolu(;icai 
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ohanp^  auU  the  eliiiical  result,  but   it  luuy  bt;  shuwu  Aj(b  aumo 
(Ic-^ree  c»£  correctness  in  the  following  table  ■ 


Orlglii«l  LrsloD.       I  UUer  Pothotok'ical  rnndltlon 


ReiuorrlutKc. 

KnitK'Imni. 

Tbrombottis. 


Atrophy . 
tjObAr  m-lPToais. 
Cywft 

Porencephaly. 
Mlcroccxihiil) . 


H^raipleglA. 
DlpleirlA. 
PamptrKlii. 
BenMtr>'  dt»fect». 
MrntAl  rlvfrct*. 
Epllepii>',  etc. 


DiPt.KGiA  on  l^RTH  Palsiks.— Thftt  fomi  of  the  brain  pal- 
sies of  ohiliihiKxl  ehiiracterizod  by  double  hentiple^as  or  di- 
]>le«;ias  ba»  certain  special  characters  which  lead  to  its  being 
often  clufised  apart.  Thei>e  diplegiiLs  in  alniost  oil  caites  are  con- 
genital and  are  due  either  to  injuriex  at  the  time  of  birth  or  to 
some  disordent  of  intrauterine  life.  There  may  be  convulHious 
or  a  prolonge<l  state  of  iu<pUyxia  ut  the  time  of  birth.  After  re- 
covery fnim  this  no  si>ecial  trouble  is  noticed  with  the  child  by 
the  mother  for  Houie  week.**  <»r  uioiiths,  when  it  will  be  found  llmt 
t  does  ii»»t  use  its  arma  or  legs.  Other  convulnion.s  develop,  and 
eventually  the  featured  of  a  double  hemiplegia  with  mental  im- 
pairment and  epilepsy  am  olwervwlt  Figs.  182,  183).  Inthe^cases 
the  mental  defect  is  much  mort*  dei'ldcnl  than  in  the  hemiplegias: 
indee<K  few  of  thes*'  case*  ever  show  any  gi>od  amount  of  intelli- 
gence. Epilepsy  is  extremely  couimon.  The  aiiatondcnl  lesion 
in  the  cases  is,  as  already  stateil.  either  a  meningeal  liemorrhage 
which  \ms  pressfHl  uiM:>n  and  injure<l  the  cortical  motor  areas  in 
each  luMuitiphere  or  it  is  a  congenital  jjorencephalic  defect. 

SrASTit;  Ceurbhal.  PAriAPLKuiA.— In  a  few  cn»vs  tl»e  brain 
lesion  is  such  that  there  rt*i*nlt*<  very  little  disturliance  to  the 
arms  or  face,  and  the  |Kiraly.sia  in  almost  entirely  confined  to  the 
lower  extremitie*i.  Such  cases  were  unce  dei*cribe<l  t\»  ((|uu4tic 
pam]>legiajit  of  childh<KHl  and  thought  to  bo  due  to  lenionB  in  the 
spinal  cord.  There  is  little  doubt,  however,  now  that  the  pri- 
mAr\'  trouble  i.s  in  all  ciutesa  bilateral  lesion  of  thecerebnil  hemi- 
spheres with  a  descending  degeneration  affectinga  portion  of  the 
lateral  colunuiK  of  the  cord.  In  thcseciLse.s  there  are  rigidity  and 
contractures,  elub  foot,  exaggerated  reflcAes  and  ^^msmif  of  the 
flexors  lUid  the  adductors,  so  that  the  child's  legs  cross  each  other 
and  interfere  in  its  ftn^ble  attempts  at  walking.  S[mstif  {Nira- 
plegia  is  usually,  like  diplegia,  a  birth  jMilsyan<l  due  to  the  same 
causes.  It  seems  also  to  be  assiK'iated  with  defective  intelligence 
to  at>out  the  same  degree  as  with  diplegias.  Kpiluiwy  also  is 
comm^m  with  this  tyi>e  of  the  disease, 

Ih'fif/rioyfs. — The  clinical  diagnosis  of  cerebral  palsie^i  is  to  bt 
made  from  tlie  spinal  palsies.     The  latter  ar«  lU»l\\\^^\\feV\fe^V^iN  x!wt 
^4 
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PIS-ltttUuiUaK; 

1b  by  no  im»anR  an  eaj*y  one.  Ori'lmil  p.ilMics  fx-nirrinff  at  the 
time  of  birth  otul  accoinpanied  at  that  tiiue  with  Keuerul  coiivul- 
mnn.i  or  jv«*[)hy\ia  may  In'  oonsi(U»rt'il  to  he  ihm  t4>  iiu^iungeal  hoiu- 
urrbuge.  eKi>efiuUy  if  the  (K'livery  of  the  vliiM  Uott  l>een  brt>U)j:ht 
about  by  the  u»^  of  forceps  or  if  the  Inhnr  hns  been  lon^'  and 
tfHliou^.  Dipl(?Kiu'^  ii^'^l  pnn»plef;tu«  which  art'  coniroultAl  are 
probabJy  due  to  true  YM.>r«uce\>\\a\M*,  \ttt>\'\Av.-v\  vW'w  •«»».  w>  diai< 
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culty  ut  the  Ume  of  labor  and  no  convutsions  or  other  eerioua 
phenomena  after  it.  Cerebral  jMibiea  ocumrring  after  birth  in 
the  first,  ^ivcoud,  or  third  year  of  life  are  apt  to  be  due  to  hemor- 
rhage, and  lesH  often  to  eiiiboliKin,  or  thrombosis.  Hemiplegias 
developing  after  infectious  fevers  are  likely  to  be  due  to  hemor- 
hage.  In  diaguohtioating  the  pathological  lesion  in  such  Cimea 
it  must  always  Iw  remembered  that  the  heinorrhoge  is  much 
more  freiiueut  than  emboliitm,  an<I  that  thrombosis  as  a  factor 
has  not  yet  been  ve:  y  clearly  established. 

Coume  and  Progno^/Us.—lu  all  tyjx's  of  the  disea^o  the  course 
is  chruiuc  and  i>erfect  cure  is  hardly  iwBsible,  although  in  the 
sUghter  fonm^  of  heiuiplegia  nearly  all  traoe«  of  the  paralysiH  may 
be  absent.  In  the  heuiiplcgio  form  tlio  patient  often  reaches 
adult  life,  and  if  hi^  intelligence  is  not  defective  and  be  has  no 
epilepsy,  the  motor  irtuible  improves  a  great  ileal  and  he  may 
live  a  long  and  useful  life.  If  epil»*i>sy  and  mental  def»x't  are 
present,  there  ensues  eventually  a  further  mental  deterioration, 
and  such  cases  rarely  live  much  beyond  the  period  of  adoles- 
cence, or  if  they  do  they  jmlss  into  the  /isyhims  for  tlie  idiotie 
and  epilrfplie.  The  diplegia  and  paraplegic  cjises  have  a  much 
worse  prognosis  both  as  to  duration  of  life  and  as  to  improve- 
ment in  symptoms.  The  degree  of  intelligence  and  the  absence 
of  epilepsy  jvre  the  two  factors  which  njeasure  the  seriousness  of 
these  cases,  as  they  do  those  of  the  hemiplegias.  As  regards  the 
signillcance  of  individual  symptoms,  the  post-hemiple;^c  move- 
ments have  a  bad  import ;  the  presenco  of  a  iiucrocephalic  head 
or  of  decided  marks  Asi  degeneration  is  unfavorable. 

Trtntmfiit. — The  tnyitment,  w»  far  a.s  the  paralysis  is  con- 
ceme<l,  is  largely  niechanicjd.  The  patient  is  benefited  by  occa- 
sional courses  of  electrical  treatment  which  bthuulate  somewhat 
the  nutrition  and  functions  of  the  muscles.  Massage  and  stretch- 
ing  of  the  contract ured  tendons  and  limbs  also  are  helpful  hi  my 
experience.  The  orthopedic  surgeon  is  able  to  render  viduable 
assistance  by  occasional  overstretching  of  the  contrjictured  limbs 
and  placing  them  in  splints.  Tenotomy  may  alsti  be  resorted  to 
with  advantage,  as  I  have  Ibvl  occasion  to  see.  The  cliihl  should 
be  encouraged  above  all,  however,  to  use  the  limb  as  iimch  as  i>os- 
sible.  He  shoidd  be  taught  gymnastic  exercises;  running,  walk- 
ing, and  bicycle-riding  are  all  measures  which  give  great  help. 
When  the  child's  intelligence  is  gooti  and  there  is  little  or  no  epl- 
le|>8y,  a  great  deal  can  be  expecte<l  in  the  way  of  improvement  iw 
the  child  grows  older. 

So  far  as  the  epilepsy  is  concerned,  it  should  be  treate<l  on  the 
same  principles  as  idiopathic  epilepsy,  except  that  great  care 
should  l>e  had  in  the  use  of  the  bromides;  a  thorough  test  mn.9t 
be  made  in  order  to  determine  how  uiucU  ol  VVua  '\t:\x\£'«VCs.  %w^- 
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press  the  fits,  and  thi-ti  its  uite  must  be  pradaated  in  the  future  in 
ttccorthmce  with  the  kuowU»dge  thus  obtnineil.  The  mental  de- 
fects of  the  cliild  ejiri  only  be  hclfwd  by  proper  training  of  the 
body  and  careful  education  of  the  mind.  The  question  of  oper- 
ative interference  in  these  coses  iia«  uf  lute  excited  much  atten- 
tion. A  prinH  it  woulti  not  seem  as  thoii|u;h  i«ur)j:ie4il  interference 
could  dit  good  in  n»lievin^  conditions  in  wliicli  there  is  (h>8troyfd 
or  atrophic  tip»ue.  Still  the  i*ubjtH.'t  must  Lk)  dealt  with  eni- 
pirirally,  and  there  have  been  some  remilts  which  sIhiw  ttn»r 
apparently  a  relief  in  obtaint'd  in  a  few  cjlsvs  l>y  trephining  the 
skull  or  by  TjiiiTieloiiy^neV  oj>oration  of  criLuicct^my.  If  there  is 
uo  microceplialus,  Jf  the  co^e  in  one  of  hemi[iU>gia  with  imbecility 
and  epik'psy,  the  Mirgeoti  should  simply  make  an  exploratory 
openlnt^.  If  he  then  Hnd^  Jiiiy  evidenccB  of  compreaslou  from 
the  presence  of  a  cyst.  Ibis  may  be  very  cnutiouBly  opened.  If 
there  is  ndcroi'cphalus,  the  linear  craniectomy  is  the  operation 
which  is  indicated.  This  has  lieen  found  to  be  a  very  serioiia 
surgrical  measure  and  should  oidy  be  resorted  to  with  frreut  cau- 
tion. In  ail  cases,  in  operating  on  children,  it  baa  been  found 
that  it  is  imperative  that  the  operation  be  made  as  short  aa  pos- 
sible, and  that  as  little  be  done  at  any  single  operation  aa  is  cod- 
sletent  with  the  indications. 
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CHAPTER    XIX. 

DE0ENERAT10N8  AND  SCLEROSES. 

Degeneration  of  the  brain  tis»ae,  its  in  the  case  of  the  oord 
tisnue,  leads  to  solerosifl.  Destruction,  necrosis,  injiirict^  from  any 
cause,  lead  alsri  to  M^lerotii^.  ^L'lorusis  i«  w»iuetiiue«  a  primary 
change  due  to  a  gradual  jiruljforarton  and  increase  uf  conne<'tive 
tJBttue  and  neuroglia  tib8ue.  Wi^  have,  therefore,  in  the  bniin 
primary  degenerations  and  wrlenjsej*  and  .secondary  iH-leroses. 
The  primary  dei^ene rations  are  bulbar  palny  aitd  ophthalmo- 
plejfia  externa,  or,  as  the*;  diseases  are  BOinetiuies  calletl,  polio- 
encephalitis inferior  and  ix>lioencephahtia  sui>erior;  besidea 
these  are  paralytic  dementia,  wliich  ii*  a  dilTuw  cortical  sclerosis, 
and  disseminated  isclerosiK;  and  linally.  underlying  epilepHV  we 
have,  it  is  believed,  a  dilTust*  iucrea^^  of  neun>^lia  tissue  which  has 
been  called  a  neuroglia  HcU-robis  or  a  gliosis.  Secondary  8clei*osefl 
are  thoew  which  are  the  residt  of  inMainuiations,  hemorrhages, 
injuries,  embolism,  and  thromliowis.  A  secondary  sclerosis  uhu- 
ally  alTeets  cerUiin  special  arejis  of  the  brain  and  is  calleil  a  lobar 
sclerosis.  Corresponding  to  these  iwithologica]  changes  we  liave 
oertain  clinical  ty|>e8  of  disease.  Thus  the  diffute  cortical  scle- 
roses cause  what  is  known  as  iwimlj-tic  dementia,  polit>eneephali- 
tis  superior  and  inferior  caube  bulbar  panilvMS  lUitl  4j[>hthalmO' 
plegia;  neuroglia  sclerosis  is  iH»rhaps  at  the  b}i.iis  of  epilepsy  and 
other  degenerative  disonlers;  lobar  sclcnwls  is  the  Ifsion  in  cases 
of  cerebral  palsies  of  children,  8urh  ixa  hemiplegiiLs,  diplegias,  and 
l>ara[)lcgias.  anil  mati\-  fttrnis  of  inco-ordiuati<m,  motor  disturb- 
ance, and  convui.five  luanifestJitions. 

Besides  the  terms  that  we  have  used  here,  there  are  in  medi- 
cal literature  fret^uently  employed  the  expressions  bniin  atrophy, 
hypertrophy,  porencephaly,  chronic  cerebrltia,  tuberous  scle- 
rosis, all  of  which  terms  are  nion'  or  U»ss  syntinymous  with  what 
we  have  airemly  given  and  are  siiitcrfluous  to  our  nosology. 

There  is  i>ossibly  a  priiimry  rhronir  wifteninjc  or  degeneration 
of  the  brain,  but  if  it  exists  is  extremely  mn^  and  occurring  in 
advanced  life  is  probably  due  to  disturbiinc«s  in  the  blood  suf^ 
ply. 
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Multiple  Sclbrosis  (Disskminatru  Sclerosis,  Insi'lar 
Sclerosis,  Sclerosis  ex  Plaques  Dissemin^eh). 

Multfplo  sclorofiis  in  n  ohronlo  degonorativo  disoaNO  rharact (pr- 
ized hy  the  (U'velitpiiient  of  Kiuall  pntrtu'tt  of  coiiiu-ctivo  tltwue 
throughout  the  brain  and  spinal  cord,  und  byKyniptoius  of  imml- 
ysiu,  tremor,  diHttirbances  of  ^[>eecli  and  of  tb*?  ey«  inumrle^,  uud 
by  a  number  of  other  eyiuptoms,  very  variable  in  charat^ter. 

lu  Aiumca  the  dii!iea«e  its  in  Ibe  writer^s  exiK*rience,  rare. 
The  diagnosis,  to  l»e  Hure,  Ih  often  made,  but  only  two  cases  ver* 
ifled  by  post  mortenin  liavy  been  reported  by  Ameriran  physi- 
eiann. 

AViVj/o(7»/.  — Heredity  Ik  a  prt^dispoHing  oauKt*  in  a  small  proiwr- 
tlon  of  caM^s.  The  diwiwe  htv  been  dinvtly  inlierited,  but 
genenilly  the  patient  shuply  inherits  u  neurojMithio  eonstitution. 
The  diseiLse  develops  in  the  eiirly  i>arl  of  adult  lite,  oft<*nest  lx»- 
tween  the  aije.s  of  thirty-live  and  forty-flve,  but  it  may  occur  in 
children,  and  it  \»  probable  that  a  considerable  number  of  cjlm*s 
developing  in  adult  life  are  cose^  in  which  the  bawls  of  the  diAe4iso< 
were  i»o\vn  during  adtdescenoe.  The  hoxe«  are  al»out  equaJly 
affected,  tlu'  j»rep(»nderance  being  rather  in  favor  of  the  female. 

The  chief  exciting  cause  of  most  cnsex  ita  undoubte<lly  8oin«» 
Infective  fever,  u>ually  typhoid,  diphtheria,  «mall-|><ix,  measle*!. 
<ir ery[«ii>ela>i.  It  lias  Iteeri  kuown  to  ri)ik>wan  lUMile  attack  of 
Ini'moglobinuriaand  perhapnof  malaria.  MyelitiHjmd  encephali- 
tis are  «iid  to  have  led  to  the  (tul>siMiuent  <ievelnpnu'nt  uf  multi- 
ple 8*'leros(i.H,  but  this  is  unlikely.  Bx^iosure  to  cohl  and  wet  and 
Iraumatisutf,  e»iMK'ially  th<»»e  which  lead  t*>  the  development  of 
the  traumatic  neurosi'S  ho  called,  are  Komctiuies  the  c-ause  of  the 
disease.  In  line,  atrute  infections  and  severe  traumatisms  Involv- 
ing concussion,  co-operating  with  a  neuropathic  nervous  syjiitent, 
form  the  iiiot>t  important  eti<i]ogical  fa<?tor«.  Syplnlis  in  rarely  a 
cause. 

Si/mptomtt. — The  dlnease  probably  has  existetl  a  long  time  be- 
fore very  notaltle  symptoniH  devpltip.  Anions:  the  first  things 
which  the  [latient  obfterves  i^  a  weakness  in  the  liuibii,  usually  in 
an  ariji  or  leg;  this  is  kckiu  accumptuiiod  with  a  tremor  which  is 
of  a  jerky,  irregular  character.  The  i>andysi.s  slowly  extends  and 
the  patient  becomes  partially  paraplegic  or  hemiplegie.  He  may 
have  some  ataxia  with  the  paralysis.  At  the  same  time  disturb- 
ances in  vision  occur,  such  as  amblyopia,  spots  Iwfore  the  eyes, 
nystagmus,  and  diplopia.  Defects  in  articidatinn  develop,  the 
sitee<di  becoming  slow  and  si^aiuitng,  or  "syllabic,"  as  it  is  called. 
Attacks  of  vertigo  or  apftplectic  or  epileptic  sei7.ure.*4  occur. 
There  may  be  aoiue  seuaury  %N\uvXoutf»^  »\v\\vi\)n^  \\wwi  leope  >MMk- 
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;iUy  not  marked  or  permanent.  When  present  they  consiKt.  of 
puins  in  the  Umbn,  rtMemblintf  tlioue  of  locumutor  ataxia,  and 
antrAtbesiaM  variously  di^^tribuced.  Mental  change  is  tiot  infre- 
quent and  i«  M>mewhat  characteristic.  The  patient's  mind  is 
rather  dull,  but  his  tenii)er  is  equable  and  placid.  The  memory 
amy  beoome  weak;  very  rarelj'  insanity  develops. 

The  disease  runs  a  very  variable  course,  d<*i>endiM|^  upon  the 
seat  of  the  multiple  lesions.  In  typical  foruiH  these  lesions  are 
distriltuted  throughout  the  brain  and  spinal  cord,  but  chiefly  in 
the  braiu  axis,  and  consequently  in  these  caws  the  progress  of 
the  symptoms  is  fairly  uniform.  We  have  referred  to  them  in 
the  brief  outline  of  the  disease;  they  may  be  enumerated  here 
a^ain.  1st,  Paralysis  taking  the  form  of  hemiplegia,  paraplegia, 
monoplegia,  or  some  cranial  nerve  [mralysis.  2d.  A  jerky  tremor, 
often  called  intention  tremor.  Sd.  Spa>>tic  phenomena  shown  by 
exu^jT^ration  of  knee  Jerks,  ctonuB,  and  rigidity  of  limbs.  4th. 
Cerebral  disturbances  characterized  by  vertigo,  headache,  epi- 
leptifonn  and  ai>opIi>ctiform  attacks,  and  the  peculiar  mental 
state  referred  to.  5th.  Nysta^nuis  and  disortlers  of  \ision  and 
of  the  optic  nerve.  6th.  Disorders  of  articulation  or  scanning 
speech.  7th  and  flually.  an  irregular  and  intermittent  course  to 
the  disease. 

We  will  take  up  some  of  these  symptoms  now  in  detail.  The 
l>aralyftis  is  most  fre<juenily  of  the  nature  of  a  hemiplegia  or 
paruplegia  which  is  never  complete,  but  rather  in  the  shai>e  of  a 
frimple  weakness.  This  paresis  is  almost  always  accompanied 
with  a  spastic  condition,  so  that  there  is  exoneration  of  reflexes 
and  clonus.  It  is  often  also  accompanied  with  an  inco-ordi nation, 
but  most  fre<iuenlly  of  all  it  is  associated  with  the  peculiar  "in- 
tention tremor  \'  referred  to.  This  tremor  in  cojirse  in  it^i  charac- 
ter; it  ceases  when  the  limbs  are  at  rest  and  is  shown  only  when 
voluntary  movements  are  attempte<l.  Thus  when  the  |>atient 
tries  to  raise  a  glass  of  water  to  his  lips  the  jerky  tremulous 
movements  inerea-se  .so  that  the  water  is  spilled  before  it  reaches 
his  mouth.  The  tremor  affects  the  muscles  of  the  neck  some- 
times, so  as  to  cause  oscillation  of  the  heatl;  and  sometiiiics  the 
muscles  of  the  trunk,  but  rarely  if  ever  the  facial  muscles.  The 
nystagmus,  which  is  another  manifestation  of  the  tremor  of  the 
disease,  is  usually  lideral  mid  is  present  in  about  two-thirds  of 
the  cases.  Eye  palsies  invohing  most  often  the  sixth  nerve  occur 
in  about  one-sixth  of  the  cases.  The  pupillary  and  ciliary  mus- 
oies  are  rarely  affected,  au<l  the  Argyll-Robertson  pupil  is  not 
found  in  the  disease.  The  disturbance  of  articulation  is  very 
common,  ranking  in  frequency  with  the  nystagmus  and  tremor. 
In  s|>eaking  the  patient  separates  the  words  into  distinct  sylla- 
Weftt,  or  he  iimy  simply  separate  the  worda  x'^r^  O^VvwiWis  Vtova. 
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each  other.  Souketiineci  words  are  dropped  or  iiupiirfectly  pro- 
nounced. The  trouble  heems  to  lie  due  to  iiico-ordmate  move- 
iiieiita  of  the  tongue  and  other  muHelos  AUtl  or|y;iiJiH  eoucenitHl  in 
articulation.  The  cutaneuuH  ilisturhmiceN  of  HeuKatiun  are  nut 
very  ^jreat.  They  oocur  in  perliaps  one-third  of  the  cases,  but 
are  often  teiuiwrary  and  are  |>eHuiiw(  due  to  a  8upeHni|KM*eil  hys- 
teria. Severe  luiin  in  not  a  uoitiiuon  syiuptoiu,  but  it  may  e^tifit 
in  tlie  form  of  neuralgijia  of  the  ner\-es  of  the  limbs  or  In  the 
shape  of  jrirdle  iwiins.  The  ana«tlieflia.s  are  UhUally  partial  and 
involve  only  Hiiiall  areri*  of  the  linibn.  There  may  be  various 
pamethesia'  affeetin^  th«?  paralyzed  partH  of  the  liody.  Of  the 
nerves  of  K[)ecial  sense  the  eye  is  moHt  frin^uently  iuvulv.Hl,  and  a 
study  of  its  condition  is  nio«t  iniixtrtant.  The  xwiralyses  of  its 
muecles  and  eonj^eipiunt  diplopia  have  been  referred  to.  Tern- 
porary  <li8turl«inee  of  vision  is  not  uncommon.  Such  diaturb- 
ances  con^iBt  of  constriction  of  the  visual  lleUU  amblyopia,  and 
scintillating  scotomata.  The  tundtis  of  the  eye  bhows  in  some 
coses  a  slight  degree  of  neuritis,  and  in  the  later  stages  a  true 
atrophy  may  bo  present.  One  eye  is  usually  more  involved  than 
the  other,  and  one  eye  alone  may  V»o  atTpcteil.  The  ophthalmo- 
Aeopic  changes  in  the  disc  are  wiid  to  be  different  from  tliose 
found  in  locomotor  ataxia  and  in  thi<  neuritis  cif  brain  tnuutrs. 

Disiirders  of  the  viweral  CfiUrfs  producing  retention  of  urine, 
c<iMNti[»atioii,  and  trophir  dJKturbanceK  leatling  to  ledema,  skin 
enipttcui.  arthritin,  etc.,  are  relatively  rare  and  occur,  if  at  all,  iu 
later  .singles  of  the  iliHcaso. 

AuoHTuu  Types  ok  "  Forms  kuustrs"  of  MtLTirLK  Sclr- 
ROHI8.— In  some  cases  the  mnlules  of  scloroMis  are  so  limite<l  in 
number  and  so  jjeculiarly  placed  that  they  give  rise  to  very 
atypical  forms  of  the  dise:uMe.  Perhapw  the  nK»8t  common  tme  its 
that  in  which  the  dise^Lse  tjikes  the  ty[M.»  of  a  pittgriH^ivt:  ttpaittie 
piirapit'ifia.  The  patient  HiilTei-H  from  weakness  of  the  lower 
liudis.  aecoujpanied  with  stilTnesh,  cramps,  exaggerateil  reflexes, 
and  distnrhanci's  in  the  bladder  and  rectal  functions.  Anies- 
thesiiw,  paiuH,  and  the  girtllc  syniptfun  may  develop.  Inaildition 
to  this,  however,  a  close  pxamination  will  show  some  evidence  of 
disease  of  the  optio  nerves  and  i>orhaps  diaturhances  of  the  ey© 
nmscles.  The  patient  will  liave  nystagmus,  diplopia,  or  other 
visual  dLsorders.  There  will  also  be  8*mie  attacks  of  vertigo  or 
of  epileptoid  cojiviilsions.  The  combination  of  the  eye  symptoms 
with  the  progrt^Ksivo  paraplegia  will  often  reveal  the  true  char- 
acter uf  the  disease. 

A  purely  spintil  form  of  multiple  sclerosis  has  l>een  described ; 
it  is  probable,  however,  that  multiple  sclerosis  never  affwts  the 
spinal  cord  alone.  A  cerebral  form  of  multiple  sclpn>His  has  also 
been  described,  but  IbU  \Mi\uaA\7  tuto*  ».  Ms^vrafe  x*t^  ^\&:'^slx  \o 
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that  of  the  true  eerobro-epinal  malady,  and  it  U  unwise  to  at- 
tempt to  uiake  any  Hpeclal  C'liiii4*jil  (lUtinctioii.  Charcot  divided 
the  syiuptouiB  iuto  cerebral  and  spinal,  and  inoUides  under  tlie 
cerebral  tlie  eye  syuiptoms,  apoplectie  attacks,  and  sjjeech  dis- 
turbanre.s;  under  the  f^piiml  sympr.onis,  imndysiK  and  tremor. 
Tremor,  however,  is  tifteii,  if  not  usually,  due  toaeerebral  lenion. 
Pntholoffi/.—iirnyiah  noilules  are  found  distributed  tbrough 
the  brain  and  spinal  eord.  They  vary  in  »ize  from  a  millimetre 
to  two  or  three  centimetree  in  diameter  (oue-twenty-fifth  to  one 
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inch).  They  are  of  firmer  nonsistence  than  the  surroiindhig  brain 
substance,  but  are  not  quiteso  hard  as  ordinary  connectivetiijsue. 
Tbey  cont^i^t  microscopieally  of  fibrous  tinsue  which  does  not 
ifeeui  to  be  connected  vrith  the  walls  uf  the  blotMl- vessels  as  a  rule. 
Very  often  the  axiscvHndera  of  nerves  can  bescH?n  passing  tbrough 
the  lesion.  Tlie  iKHhiles  are  found  most  frequently  in  the  wlut« 
matter  of  the  brain,  more  ospeoially  in  the  pons,  internal  capsule, 
and  centrum  ovale  (Pitrs,  1h4.  \f^).  They  rarely  l>egin  primarily 
in  the  jfray  matter,  but  may  invade  it  secondarily.  The  r«"M>t«  of 
the  peripheral,  especially  of  the  craum\,  i\vit\e&  ovMi\ufc\ttivv'ssJ\^  ^iavk.- 
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tain  or  are  surroumlocl  !»y  theso  sclerotio  masses.  In  the  hplnoj 
conl  they  may  extend  up  and  down  the  gruy  un*i  white  niatt<?r  tor 
a  oxiiuiiderable  dlHtamw,  or  thpy  luiiy  involve  the  whole  ooni  at  /v 
certain  le%'el,  turning  it  intoaUhrouf*  tiiatvs.  Thebluoit-vesselfitiur- 
rounding  jind  in  connection  with  these  diseased  areaA  show  tDOUie 
evidences  uf  thickenin^j:  and  incretu**.**!  vaseulurity,  but  no  true 
inrtanmiatory  proresj*.  The  |)riinary  pathologiral  clian^  in  mul- 
tiple iiclenn^ih  is  u»  vet  unknown  ;  niuny  thintrs  iK>int  to  its  start- 
ing onVinally  from  fiinrtll  pnilx>li  or  thmnibi  which  lead  to  minute 
soften infjCft,  with  a  Hecondary  reimrative  and  Hclerotio  process. 
The  fact  that  the  tliseaM^  follows  infective  fevers  makes  such  an 
origin  of  it  weem  probable.  On  the  other  liand,  patholo^cal 
anatomy  does  not  yet  bear  out  this  view,  and  it  is  possible  tbat 
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the  disease  beprins  by  a  primary  defeneration  afTecting  first  the 
myelin  Hheathn  e*f  the  nerve  fibre.s,  tiiis  beinii;  folltiwed  by  u.ueu- 
roglia  and  oaiiiieetive-t issue  proliferation  which  ends  in  the 
formation  of  the  Kinall  islands  of  M*leroKiH.  An  important  i>atho- 
lofi'iciil  peculiarity  uf  the  process  iw  that  while  it  destroys  the 
myidin  wheatlis  of  the  nerve**,  the  axis  cylinders  remain  intact  for 
a  loii^  time,  and  consecpiently  condtiction  of  ner%'e  impulses, 
takes  place  inii>erfectly,  directly  through  the  nodular  masses. 

Courae  and  J>tt ration.— The  di»e*ise  runs  a  very  irregular 
courao.  Its  prodromal  stape  is  long  and  remissions  of  consider- 
able length  occur.  The  tlisease  may  la**t  from  live  to  Hfteen  years, 
the  average  duration  being  five  or  six  yetirs.  Heath  (uimotlnies 
<»ccurs  from  involvement  of  the  nerves  of  the  meiluUa^  but 
more  often  from  weakness  and  exhaustiou  or  some  intercurrent 
luaJady. 


I 


IHaffnosis. — Th**  tlingnnRis  in  typical  cases  is  not  very  rlifflmlt ; 
but  His,  on  the  other  luuul,  typical  cuiteH  aru  not  coiiiuion,  tbe 
disea^^e  luu*  always  to  hi*  stmlieii  with  great  care  l>ef«re  cf  rt^iinty 
can  be  reached.  The  diat?ii(->!siH  18  buueil  upon  the  slow  Uevelop- 
inent  of  the  disease,  with  attacks  of  vertigo,  weakness,  and  un- 
certainty m  guit;  u|>uu  the  paralysis  of  the  extremities  with 
intention  tremor,  ataxia,  rigidity,  and  ctintractures ;  upon  the 
diaturbancen  of  vision,  nystagmun,  tun]  the  speecli  troubles.  Ttio 
presence  of  heatloche,  attacks  of  verTi;^o,  apoplectiform  attacks, 
and  the  peculiar  mental  condition  often  furnitih  help.  The  ag^o 
of  the  patient  and  the  cause  should  also  be  taken  into  consider- 
ation. The  disea.se  must  be  distin(xuished  from  Friedreich's 
ataxia,  spastic  t^iiina!  paralysis,  locomotor  ataxia,  dementia  para- 
lytica, bulbar  panilysls,  paralysis  ogitans,  chronic  nicnintjitis, 
and  hysteria.  The  iK>int8  already  g^iven  and  those  furnished 
under  the  hcatls  of  these  difTerent  diseascit  must  be  iidlized  in 
making  these  distinctions.  The  method  of  exclusion  may  be  used 
with  advantage  in  i*eachirig  the  dia^^osis  ot  this  protean  nialmly. 

ProffUQuiji. — The  prognosis,  while  not  favorable  as  re);:ards  the 
ultimate  cure,  is  somewhat  favorable  as  regards  the  reiiiiHsion 
and  improvement,  and  the  disease  on  the  whole  is  not  so  severe 
OS  is  locomotor  ataxia  or  the  other  degenerative  disorders. 

Trei\tm*ut. — In  the  treatment  tlie  same  measures  recom- 
mended for  other  degenerative  diseases  of  the  nervous  system 
must  be  employed.  Hygienic  measures,  electricity,  and  hydro- 
therapy have  some  therapeutic  value.  Internally  the  use  of 
large  doses  of  iodide  of  f>otJissium.  the  hyiK>dermic  injection  of 
arsenic,  the  administration  of  nitrate  of  silver  and  of  quinine 
and  other  tonics  are  ndvi.sed.  A  very  r^iilar,  systematic,  and 
quiet  mode  of  bfe,  combined  with  the  use  of  iodide  of  potassium 
and  bichloride  of  mercury,  baa  produced  the  best  results  in  my 
experieuoe,  even  m  cases  which  gave  no  history  of  syphilitic  in* 
fectiou. 

Hypertropht  awd  Atrophy  op  thk  Brain. 

These  are  both  terms  which  can  tie  drop]>ed  from  neurological 
nomenclature  iis  representing  distinct  disorders.  Utjjiertrofj/it/ 
of  the  bmin  has  been  described  as  a  disease  occurring  in  child- 
hood, developing  either  congenitally  or  in  association  with  rick- 
ets. It  has  been  said  to  pn>diiee  much  the  same  symptoms  ob- 
jectively as  hydrocephalus.  There  is  not  sulficient  pathological 
evidence  to  justify  us  in  saying  that  the  hypertrophy  is  really  a 
hypertrophy  of  the  brain,  rather  than  a  chronic  inflammation  or 
gliomatosis  or  some  other  tumor  forumtion. 

Atiophjf  of  the  brain  may  be  either  total  or  partial.  When 
total,  that  i.^.  involving  the  whole  of  the  ence^dialon,  it  Vft  covv 
geaJtAl  and  is  described  under  the  term  \\ii«Tocfc\AiB\^' .    bwi^v^oX 
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degree  of  funeral  atroi^liy  occurs  during  Benility  and  in  the  later 
stiigea  of  chronic  iiiHanity.  Partial  brain  atrophy  id  either  con- 
l^enital  or  acquired.  When  congenital  it  in  (lue  to  some  intra- 
uterine inflainiuation,  vascular obntruction,  or  aphasia:  and  when 
acquired  it  i8  due  to  some  of  the  nunierouK  causeH  which  have 
been  describetl  under  the  head  of  infantile  and  birth  ])al8ie(t.  It 
will  be  wH*n  that  brain  atrophy  does  not  liave  any  place  as  a 
distinct  disease. 


The  kinds  of  tanior  found  in  the  brain  are  tubercle,  syph- 
iloma, glioma,  and  siLrcoma,  wlijuh  are  the  common  forms: 
myxoma*  carcinotua,  tlbromu,  osteoma,  cholesteatoma,  lipoma, 
psainmoina,  netiroina,  vaKoular  tumoi"s  iiioUnlinp  aneurisiiiH, 
echiuocixHUis.  and  cysticercus.  In  fact,  all  forms  of  itew  jrrowthB 
are  founrl  in  the  bruin;  but  the  infectious  tfranukmiatji.  tubercle, 
and  Kumma  and  the  sarcomatous  tyiw  of  tumors  art^  the  most 
common.  As  compared  with  other  or^janic  dineeises  of  the  cen- 
tral nervous  system,  brain  tumors  are  rare. 

ii'fro/of/r/.— Brain  tumors  affect  males  of tener  than  females,  the 
ratio  beiuf;  about  as  two  to  one  (G44 :  320).  Sarcomata  alone  seem 
to  affect  females  about  as  often  a*  males.  Brain  tumors  occur 
with  about  equal  frequency  throughout  all  ages  of  life  up  to 
about  tifty;  one-third  occur  under  the  age  of  twenty  ((towers). 
During  childhood  tumors  are  about  equally  distributeil  through- 
out all  ages  (i5tarr).  (.)Me-half  of  all  the  tumors  of  chiUlhootI  are 
tubercular;  after  this  come  gliomata  and  sjircomata.  The 
gumma,  glioma,  and  sarc^oma  begin  Ut  be  more  frequent  after  the 
a*ce  of  twenty.  Sarconm  and  especially  cancer  occur  in  the  mid- 
dle and  later  ages  of  Hfe;  but  brain  liimors  of  aiiy  kind  are  ex- 
tremely rare  after  the  age  of  sixty. 

To  sum  up  in  tabular  ft>rm,  the  relative  frequency  of  the  dif- 
ferent kinds  ot  tum^ora  with  regard  to  age  is  shown  in  the  follow- 
ing: 

Childhood,      ....  tubercle,  parasites. 

£arly  life gumma,  glioma,  parasites. 

Early  and  middle  life,    .        .  sarcoma,  gHonwL,  and  gumma. 

Middle  and  late  life.       .        .  sarcoma,  gumma,  cancer. 

Heredity  has  a  slight  influence  in  predisposing  to  brain 
tumors.  Blows  on  the  head  and  other  forms  of  injury  to  the 
cranium  are  exciting  causes  fn  a  small  proimrtion  of  cases. 

JUi/tnptoms.—The  symptoms  of  brain  tumors  vary  extremely 
In  accordance  with  the  location,  the  kind  of  tumor,  the  rapidity 
of  growth,  ami  the  age  of  the  patient.    Tti«  geMetsA  t«vi.tWi<A  ^ 
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ease  of  brain  tumor  in  an  adult  is  somewhat  as  follows  The 
patient  flrst  noticpH  n  hen<iache  which  is  very  intent  and  persist- 
ent and  which  h;uH  exiicerbations  of  frit;:htful  severity.  With  tlje 
headache  or  betwetMi  the  attackH  vomitiiif^  ocour»,  which  ie  uftvu 
Dot  accompanied  with  any  iiuiinea.  Sentfatioub  of  vertigo,  an* 
Doying  p&r8Mtbe6ife«  and  convulbive  luoveiuents  atTecting  one  or 
more  extremities  develop,  and  there  may  even  be  (^iieraJ  eoii- 
vulHions.  Tho  patient  flndu  that  his  eyesight  is  weak  and  pr(»- 
Kresaiveiy  deteriorates.  The  mind  becomes  more  or  less  din- 
turbed,  tlu^  mental  proeessoti  are  dull  and  slow,  a  feeling  of 
hebetude  and  hieapacity  to  attempt  any  mental  exertion  i» 
present.  Ak  the  dise^uw  progresses  tho  intense  paJUH  and  vomit- 
ing produce  wenknesfi  and  emueiHtiun.  Faralyseft  of  various 
kinds  develop.  Klindnofu  may  enHuc.  Convulsions  of  a  loeal  or 
general  eliariieter  become  uiure  frequent,  and  filially  the  patSeDt 
becouien  bed-ridden  and  helpless. 

The  eourseof  the  disease  is  not  a  steady  one.  there  being  often 
slight  remissions,  or  there  may  be  periods  when  progress  seems  to 
be  arreste<l.  After  u  period  of  time  varying  from  one  to  four  or 
five  years  death  occurs  from  exhaustion  or  some  iutereurreut 
malady. 

The  symptoms  thus  very  briefly  outlined  are  divide*!  into  gen- 
eral and  foi'jil.  Tlie  j/f /«';•«/  ayviptoma  are  at  llrst  those  of  cere- 
bral irritation  and  of  h»*udache,  vertigo,  and  vomiting,  optic  neu- 
ritis, convulsiouH,  disturbances  of  speed),  and  hebetude.  Head- 
ache occurs  in  from  one-half  to  two-thirds  of  the  cases;  it  is  very 
severe  and  tho  pains  are  of  a  L>o.*ing  or  lancinating  character; 
they  are  so  horrible  that  they  often  lead  the  potient  to  think  of 
suicide.  Tlie  pains  are  sometimes  iwriodical.  occurring  every 
night  or  every  other  day,  and  suggest  by  their i)eri<jdicity  a  mala- 
rial chararter  They  are  ktcated  wMiU'tiincR  in  tho  brow  or  In 
the  oeeiput,  while  sometimes  they  ixxv  diffused  all  over  the  he^id  : 
they  are  rather  more  frequent  than  otherwise  in  the  neighbor- 
luKjd  of  the  tumor.  They  are  more  frw|ueut  with  cer»»beMar 
tumors  than  with  those  lf>cate<l  anywhere  else.  They  are  also 
frequent  with  tumors  (»f  the  inid-br;iin  and  of  the  cerebral  heiui- 
spheres.  They  are  lew  fre<|uent  when  situated  in  the  peduncles 
and  at  the  base  of  the  brairj.  The  paiuH  are  due  to  the  increased 
intracranial  i^res^ture  and  to  iiritntirm  of  the  membranes  of  tho 
brain  by  theeneroachincnt  up<»n  theniof  the  newtrrowth.  Heaii- 
aehe  oceurs  in  about  the  samp  iiroportioii  in  ehildren  and  adults, 
ami  it  does  not  Rer'in  to  hear  nnich  n-Iation  to  the  kind  of  tumor, 
although  the  jwiint*  are  i^enerally  less  with  the  gliomata.  and  they 
are  more  frequent  with  rapidly  growing  tumors  what4'Vfr  their 
charaeter.  With  the  pains  there  ih  often  a  hx'al  tenderness  of 
Che  scalp  and  oraniuiu  vf hVch  tu&.'j  be  Q.\\e.Vtfed  bv  percuastoo.  and 


in  most  cases  there  is  greater  tenderness  in  that  part  of  the  cra- 
nium lying  over  the  tumor. 

Vomiting  is  a  symptom  which  is  almost  as  frequent  as  head- 
aishe.  The  voiiiiting  is  ofton  of  a  projectile  chanu^ter  and  not 
accouipanied  with  much  nausea.  Vomiting  occurs,  as  does 
heftdrtchc.  moro  frefpieiitly  with  ccrelx»IIar  tumors.  It  iii  asso- 
ciated with  rapidly  growing  tumors  such  as  f.yphiIitio  or  tulwr- 
cular  neoplasms.  Vertigo  is  a  general  symptom  which  occurs 
in  from  one-tliird  to  oue-half  of  the  eases.  The  vertigo  may  be 
slight,  such  as  is  often  felt  from  ordinary  causes.  Occasionally 
it  is  very  twvcre  and  accom[>Hiiieti  with  forced  movements. 
The  severer  forms)  and  tho»e  a^^soclated  with  forced  movemeuts 
occur  with  tumors  of  the  cerebellum  and  the  parts  clusely  con- 
nected with  it.  Optic  neuritis  is  one  of  the  most  frequent  and 
important  of  oil  the  general  symptoms  of  brain  tumor:  it  occun 
at  some  period  of  the  disease  in  at  lejunt  four-ftfths  of  the  coses, 
more  frequently  in  cerebtdlar  tumors  and  in  th<Kse  of  the  mid- 
brain and  great  t>as»l  ganglia.  It  is  rare  in  tumon»  of  the  me- 
dulla. It  is  less  frec^uent  and  marked  in  the  Hlow-growfng 
tumors.  The  neuritis  may  run  a  somewhat  rapid  course  and  then 
improve  a  great  deal  or  even  for  a  time  di.«tappear:  but  ordinarily 
the  course  is  progreiiisive  and  it  endh  eventually  in  an  atrophy  of 
the  optic  nerve.  Hence  the  examination  of  the  eyes  in  brain 
tumors  should  be  made  a  numljer  of  times  in  order  to  note  the 
progress  of  the  trouble.  Primary  atrophy  of  the  optic  nerve 
does  not  occur  in  brain  tvimurs.  The  infhiiiimatiun  almost  al- 
ways affects  both  nerves,  but  it  may  begin  with  one  an*!  .subse- 
quently affect  the  other.  The  cause  of  optic  neuritia  in  brain 
tumors  has  l>een  the  subject  of  a  Rreat  deal  of  discussion  and 
thoorizinc  Tlicre  are  doubtless  different  factors  entering  into 
the  meohiinism  of  its*  production  in  different  cases,  but  accepting 
the  modem  doctrines  of  inflammation,  we  muf*t  believe  that  the 
most  probable  and  most  essential  cause  is  an  irritation  of  the 
nerve  fibres  by  the  products  of  the  growth  of  the  tumor  which 
infiltrate  into  the  sheatlis  of  the  optic  nerves.  There  are  pecul- 
iar mechanical  conditions  which  tend  to  hold  these  products 
within  the  xlieiiths  and  thun  enable  theiu  to  act  more  energet- 
ically as  irritants.  Simple  inechanlcn!  processes  alone — the  ten- 
sion and  pr«>s>^ure— would  liardly  explain  the  presence  of  a  genu- 
ine inflaiiiination. 

Mental  defects  are  idmi^t  always  present  in  tumors  of  the 
hrain.  These  defects  consist  in  n.  slowness  of  the  mental  pro- 
cesses, a  condition  <>f  hebetuile,  a  tendency  to  attacks  of  somno- 
lence, andsoniptimes  a  peculiar  childishness  and  silliness  or  pecul- 
iar mental  irritability.  The  memory  is  also  usually  somewhat 
weakened  and  the  ]x>wer  of  attention  leHsaned,    ftweV\\is?«3t'B.\R»5L 
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defects  are  more  frequent  with  tumoni  of  the  fore-brain  and 
mon*  frequent  hImi  with  lurj^e  tumors.  (.ieiK'nil  couvuImoiib  occur 
in  ul>ont  one-fourth  ut  tUf  canf^m  and  niorp  frHqui'nily  when  th** 
tumors  are  situuttnl  in  tlie  cei-ehral  ttemlHpiiiTi'h  and  eurt^i. 
There  may  Vk»  also  ai»oiilettifonn  attaekH,  from  wliit'h  the  patient 
recovers  in  the  eoun*e  of  a  few  dayH  or  weeks.  5Iore  rarely  there 
ii  a  ^nuine  a^xiplexy  from  tlia  hurnting  of  a  hlood-vessel  in  the 
neii5Uborho<Ml  of  tliu  tumor. 

Tlie  h|>»'ech  di«turharie*»8  are  most  marked  in  tumors  which 
alTirt  the  pons  imd  iiiedulia  and  the  origin  of  llie  craidal  nerves. 
Sueli  speedi  disturhaiiee?*,  when  eiianvcteristie,  are  shown  hy  a 
e^>nfluent  articndation,  tliat  i»  to  eay,  tlie  [mtieut  runs  ttie  8ylU&- 
bles  together. 

The  cranial  temperature  in  brain  tuniom  is  in  iu08t  coses 
KOiiievvhat  rained  an  compared  witii  The  nuruial  (Gray,  MilU,  and 
Lloyd).  Tiie  elevation  may  be  several  degrees  above  the  nonnal. 
The  normal  avem^*  scalp  temperatures  (Orrnyj  are  from  iW  to 
&4.rr  F.,  belng^omewhallngher  over  the  frontal  and  parietal  than 
over  the  occipital  rejrions.  In  brain  tumorathe  temperature  lia* 
beon  found  rainetl  to  U5  ,  Ofl ',  and  08  .  The  value  of  thermtuiiptric 
ob(K»rvations,  however,  in  the  Kvmptomafology  of  brain  tumors  m 
KomewhjLt  dtmhtfnl,  owing  to  tlie  variability  In  the  norimU  t«m- 
|»enitnre  and  the  difllmlty  of  getting  accurate  recordH. 

FiH'tit  Si/ mptamtt.  — The  syuiptoms  of  brain  tunmr  are  pro- 
duced in  part  by  tlie  irritation  and  prch^ure.  in  part  by  destruc- 
tion of  the  normal  tissues.  The  flymptoniK  are  al'^n  iii(»dllh'd  hy 
variations  in  the  vascularity  of  the  tuin<ir«,  and  perhaps  to  some 
extent  by  direct  irritation  from  product*  secretetl  by  the  tumor 
celKs.  Having  by  a  study  of  general  gymptoniH  arrived  at  a  fairly 
certain  diagnoHiH  as  to  the  presence  of  a  tumor,  it  i.s  n(H*eKMAry  to 
corroborate  the  diagnoHi.n  and  to  localize  the  lesion  i>y  an  exam- 
inatiitn  of  the  symptoms  which  are  the  reKUlt  of  irritation  or 
destruction  of  eerluin  partir-uljir  parts  of  the  brain:  these  are 
called  the  focal  Hyniptnms  K'>r  purpose^  of  special  or  local  diag- 
nosis Wfdiviilc  tlii^bniin  intoIliH  follow inL:p:>rtN<>rart'a.HiKnapp); 
I.  Thepni'fnintal.  whir'Ji  inchnlles  all  (ItaT  part  lying  in  front  c»f  a 
line  tiiat  extends  from  the  upper  emi  of  the  futcending  branch  of 
the  fissure  (»f  Sylvius  directly  up  at  right  angles  to  a  horizontal 
line  between  the  frontal  and  <M*cipital  poles  of  the  brain  (soe 
Fig.  1H7).  This  r«»gion  includes  probably  centres  for  the  move- 
ment of  the  head  and  eyea.  but  it  is  chiefly  concerned  with  the 
higher  intellectnal  processes;  its  UTider  surface  lies  on  the  orbital 
I>late  of  tlie  front^tl  bone  and  upon  the  right  olfactory  lolws.  2, 
The  central  retfion.  which  is  bounded  in  front  by  the  vertical 
line  just  described,  l>ehind  by  »  line  pansing  down  from  the  au- 
terfor  end  of  the  vjarietol  ftaaurft  to  th«  ftwure  of  Sylvius,  and 
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Burfact^  «*»f  tho  Ijrain.  The  b<»iimlarips  nf  most  of  these  areas 
art'  iniliwileil  better  by  the  tiyurc  than  by  a  liescriptiun.  They 
correspond  to  ^onie  extent  with  the  cerebral  lobe*,  but  not  en- 
tirely so,  since  the  frontal  and  parietal  lobe  divide  between  them 
the  central  areu. 

1.  TunH>rs  of  tin*  pnefrontal  area.     Tumors  hi  this  area  often 
shuwnopurtieular  i<>«ihziiig»yujptoma^  wud\U\tt\«ic\viV\Vv;\«ifl:\3i. 
^5 
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is  ooriHequently  put  iluwii  ms  a  latent  one;  nevertheless,  in  a  jrootj 
pmixirtion  nf  raws  tniiiors  here  protlurp  pfyiilinr  Tiientftl  disturh- 
uiicev  Umt,  ttLkfti  in  mnjutiction  with  the  genenU  byiuptoiiift. 
enable  us  to  lunke  a  loeiil  iliatcnosin.  The  symptoms  are  pecul- 
iar lueiitnl  lifbetutle,  chiUHslniens.  irritability,  often  a  kiml  of 
tiillirii'HS  ami  emotional  w<»ak.i#'sH,  a  tofulency  to  laii^h  ami  cry 
and  to  ifet  aujcry  at  tritliu;;  «iun;».  The  entire  charm-ttT  and 
t^'Uiperanieht  of  the  inaa  are  sometiuii'M  chani^ed.  Hoi^idej^  tlij«, 
owinw;  to  impliealion  of  the  olfactory  m-rvi.*,  there  may  be  loss  of 
ttie  Bense  of  Kmcll  on  one  or  both  side;*,  implication  of  the  optie 
iier\'e«  will  caune  henua[u>phia  and  optie  neuritis.  If  the  tumor 
involves  the  orbit  ther*^  will  ho  paralyses  of  the  ocular  nius*ch«A 
and  protrusion  of  the^lobe  of  the  eye.  If  the  tumor  grows  baek- 
wanl  there  is  ^adual  invasion  of  motor  eentri*}*  with  irritation, 
showlnK  ItMelf  by  spa^^ms,  convulsions,  and  later  by  purulvHeA. 

2.  Tumon*  of  the  ciMitml  rc^jion.  It  is  in  thin  urea  that  we  am 
often  able  to  make  the  i-loKi-Hr  and  most  accurate  dia^osis  of  tho 
l*>rali/.jitiini  of  nt* w  tfrowthn,  (iwiiiiy:  to  their  involvement  of  the 
difTiTciit  iiiiitoprontrcs.  Thnui^'h  thJH  invulvenient  these  eontr«*H 
art*  at  llr>t  irritated,  with  the  tvsult  of  pnKlUcuijf  !<»eal  spa«uut  or 
JiickHoniancpiicpNV.  Such  KpartinHarcitfti'n  prece<led  l>y  sensory 
B>'mpt(3ius  or  uune.  As  the  tumor  trrowt*  the  area  of  involve- 
ment becomes  larjjer,  s|>asmH  bwouio  more  difTused.  and  (roneral 
oonvulsionH  may  finally  apjicar.  witti  heuuplc^ia.  The  nu)tor  dU- 
turbaiicL's  are  not  lnfre*|ncntly  accompanit*<l  with  scuHory  dis- 
orders. Thi'se  may  be  simply  feelinifs  of  nutubnesN  or  priekllnjj 
wliirli  filbcr  are  [>orumiicnt  or  simply  precede  spnsms.  or  there 
may  be  liriiiiaiurKthcsia  of  a  nuMlcrate  deprtn*  to  pain,  touch, 
and  temperature.  The  musfidar  scn.se  also  uuiy  iie  somewht»t 
involved.  In  case  of  alii^ht  s^-nsory  involvement  tl»e  capacity  for 
tiM^alt/ing  stMisatioiis  .«*wm>  U*  be  m<»st  impbcuted.  liesidew  the 
fiynipti»ms  mentioned,  there  may  also  be  motor  apha.sia  uiid 
a^rraphta.  The  exact  localiyoition  must  be  wurki'<l  out  with  the 
help  of  the  Jli^ures  and  descriptions  (jiven  under  anatomy. 

•i.  Tuuiors  of  the  jMirietal  ar<»a.  The  symptouis  produofn!  by 
tumors  ni  this  urea  may  be  very  slight.  The  most  characteristic 
are  tliwturbiinccs  of  muscular  sense  which  occur  wlien  the  supni- 
mari^iua)  k.^'*'1'^  '**  airecKtl.  and  word  blindness  which  iwcurs 
when  the  au;;ular  ^;yrus  and  inferior  lubule  are  afTeete<l.  When 
the  tuuior  is  hijyher  up  near  the  toni^itudinal  tt.**sure,  the  muscles 
of  th(i  (ower  limbs  may  be  inv«)lved,  and  if  the  tumor  eneriiaeh«*fl 
uf Km  the  central  urt*a  spiisms  and  jmralyses  of  vnrious  muscular 
(h^roupfi  ensue.  The  cortical  representiition  of  the  third  nerve  is 
thought  to  be  in  the  neighborhood  of  the  anu-tdar  gynin,  and 
Home  cases  have  be*-n  reported  in  which  paralysis  of  this  nerve 
resulted  from  tumors  in  that  area. 
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I  4,  Occipital  lobes.    Tumors  in  this  region.  If  sitnate<l  in  the 

\  cuneus  and  flrst  occipital  convolution.  proUnce  homon>iuou8 
hemiaiiopsin.  It  the  tuiuor  iuvoives  the  other  part^  of  the  occi- 
pital loUu  luid  the  etineus  is  not  serioubly  inv<»lv«*«l,  tht-rt'  may  be 
a  contlitioii  known  its  m>uI  blindness  or  iULvipacity  tu  understand 
the  nature  of  the  things  which  one  sees.  If  the  tuiuor  extends 
up  chiefly  toward  tJie  anj^lur  >cyrus.  there  may  l>e  word  hlind- 
tiess,  aloM(;with  Home  hemianopsia.  If  the  tuuiorextends  farther 
furwanl  into  the  parietal  lot>e,  there  may  he  heinianiestheaia, 
heaiiataxia^  and  pertiaps  a  little  hemiplegia  owing  to  involvement 
of  the  fibres  of  the  internal  capsule. 

5.  Tem[K)ral  areA.  The  temporal  or  temporo-sphenoidal  area 
on  the  right  side  is  very  nearly  a  latent  one.  On  the  left  side 
tumors  inv<jlving  the  |>o8terior  part  iif  the  first  an<l  upper  poste- 
rior pjirt  of  the  second  tem[^»ura]  cunvolutiou  produce  word  deaf- 
ness. Tumors  in  cither  lt>l>e  when  large  and  extending  well 
down  toward  the  l>ase  may  prtxluce  Htta<*ks  of  vertigo  or  forced 
movements,  owing  probably  to  irritation  of  the  internal  ear. 
Tumors  that  involve  the  hip{>ocamiMi.l  convolution  and  the  uncus 
may  produce  (»erhap8  some  disturbancea  in  the  senses  of  smell 
and  taste. 

n.  Tumors  of  the  coq>us  callosum.  Tumors  situated  in  this 
area  are  ver>'  rare.  Their  symptoms  have  been  thought  to  be 
iomewhat  characteristic;  but  in  the  writer's  experience  they  cor- 
respond closely  with  tumors  situated  in  the  third  ventricle  and 
lateral  ventricles  of  the  brain,  iu  other  words,  tumors  which. 
I>et^nning  in  the  central  parts  of  the  brain,  gradually  extend 
outward  toward  the  (xTiphery.  The  symptoms  credited  to  tu- 
mors of  the  corpus  callosum  are.  first,  the  general  symptoms 
of  brain  tumor,  to  which  there  are  superadded  a  gradually  de- 
veloping hemiplegia  with  hiter  a  paraplegia.  At  the  same  time 
there  is  a  great  deal  of  mental  dulness,  stupidity,  and  ilrowsineM; 
the  jiatient  often  sits  for  hours  mute,  refusing  to  .«i>eak.  or  lies  in 
a  balf-w^tninolent  condition.  There  jire  no  paralyses  of  the  oculo- 
motor nerves  or  of  the  other  cranial  nerves.  There  is  no  an»fl- 
tliesin.  The  disease  gradually  progrewes  and  the  patient  dies  in 
coma. 

7.  Tumors  of  the  great  basal  ganglia  and  the  capsule  (the 
optico-striate  region).  The  general  symptoms  of  tumors  of  this 
region  resemble  in  many  respects  those  of  tiiniors  of  the  coriJns 
callosum.  The  stupidity,  however,  may  be  less  market.1.  There 
is  usually  a  progressive  hemiplegia  which  may  be  accompanied 
with  aniesthesia  and  sometimes  with  choreic  movement«,  if  the 
tumor  involves  the  optic  thalamue  and  adjacent  ]jart  of  the  cap- 
sule. Tumors  of  the  eaudatc  nucleus  alone  and  of  tlie  lenticular 
nucleus  alone  seem  tu  give  rise  to  uoitpeciai  symptoms,  and  these 
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regrioiiH  ftre  n^ganlof!  its  laU^ni.  Tuiiiorn  of  tho  aiitehnr  thnM.- 
fMUi'thh  of  the  optic!  ttiuUuntiM  alorif  may  caiiHi'  no  p[K*ciul  «tytu|)- 
loins,  but,  ill  some  c'iises  there  oeciir  peculiar  ehureio  or  athetold 
iiiovemeriti*.  The?ie,  however,  are  prt/hably  due  to  irritation  of 
the  tibret*  of  the  internal  capKule.  If  the  tumor  involvest  the 
posterior  [>art  of  the  optit;  IhalainuM  and  ad jiu%nt  areajs  there 
will  l)e  a  heniianopHia,  which  may  l>e  ilistiiiffuUhed  from  the 
heiijiano|)fiiu  due  to  lebionK  in  the  oceipital  lobe  by  the  pr<>a<'iice 
of  the  hr.miojiic  pupillary  t  faction,  that  is  to  wiy,  a  ray  of  light 
thrown  in  npoii  the  insenhitive  part  of  the  retina  will  not  [pro- 
duce A  retlex  contraction  of  the  pupil. 

H.  Tumors  of  the  corponi  ipnulrigomina,  det»p  marrow,  and 
pineal  triand.  The  charaeterit»tic  symptoniK,  an  sliown  by  Ntitli- 
na^el,  of  tumors  of  this  rt«gi(>n  aro  incoordination.  f()rce<l  move- 
inentM.  and  ooiilo-motor  palsies.  Tojjether  witli  The«o  there  uiay 
bc  hemiano[)sia  or  blindnoi^s  due  to  dcbtru^Tlun  of  the  primary 
optic  oetitreK.  It  Is  ]K>KHible  timt  ^otuv  de^'ree  of  deafne»«  or 
hemi-deafnehts  may  be  prothiced  by  the  involvement  of  tbu  pos- 
terior tubercles  of  the  corpora  ciuadrigemina. 

1*.  Tumors  of  the  cruH.  Tumors  of  the  crura  cerebri  are  ex- 
tremely rare.  When  present,  they  cause  hemiple(yia  and  per- 
hupH  a  hemiana'Htliesia,  with  iMiralyhiai  oT  the  tliinl  norve  ii|M>n 
tlie  name  side  a»  the  IcHJon ;  in  otlicr  wordp*.  a  crowi^.'d  paralysbt. 

10.  Tumors  of  the  jtons  and  medulla.  Tumors  in  thU  arem 
neeesMarily  product?  very  varyinj,'  Minjitums  in  accordance  with 
their  si/.e  and  location.  If  the  tumor  is  in  the  pons  it  will  cauM, 
if  situated  hivcli  ii\\  a  palsy  of  the  third  nerve  upon  one  side  and 
hemiplegia  im  the  opposite  side.  If  lower  down  there  may  be  a 
palsy  of  the  fifth  nerve  on  one  side  and  hendplegin  ou  the  otber 
Ride.  If  the  tuuior  is  extensive  it  may  pro<luce  not  only  a  liemi- 
plegia,  but  a  hendanH^sthesia.  If  Hltiiiited  Romewhat  fiuperflcially 
and  on  the  lateral  e<l^euf  the  pons  involvintj;  the  jHHluncles,  there 
will  be  ft>rcetl  movements  of  llie  body,  cither  toward  or  from  tlie 
scat  *>(  thi*  lesion.  If  the  tumor  is  in  tlic  medulla  it  will  pro<luc«^^fl 
hemiptc^naand  licmiami^thesia.  with  pitralysisof  the  by^iofclossal  ^^| 
nerve  or  perhaps  some  other  cranial  nerves  uimju  the  sjinie  &tde.  ' 
If  larK«  ft'id  Involving  hotli  sides  f»f  the  me<lidla,  there  nniy  be 
the  Kcncral  sympt(»ms  of  a  proj:res»ive  bulbar  paralysis.  One 
peculiarity  of  tumors  situated  in  the  pons  n  that  they  sonie- 
times  produce  a  conJup:ate  deviation  of  the  eyes  which  fs  awAy 
from  the  side  of  the  lesion.  In  this  resi»ert  the  Kjnnptoms  dlfTer 
from  conjnjfate  deviation  pr<Mluce<l  by  lesion  in  the  cerebnil 
hemispheres  where  the  head  artd  eyes  are  turned  toward  the  aids 
of  the  lesion. 

11.  The  jfcneral  syuiptoms  of  tumors  of  the  ccrel>eUum  are. 
we  have  already  said,  more  pronounced  than  those  of  tuuiora  of  i 
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other  regions;  we  moro  fretiuetitly  (mve  lieadncho,  vomitiug,  ver- 
tiK<>t  i^nd  optic  neuritis  fn^nu  ueoplu^ius  here.  If  the  tuuior  Js 
situate  in  the  latenil  lobes  of  the  cerebellum,  no  Joc^ilizing 
syiuptoiU!«  develop  until  the  tuuiur  becomes  very  targe  so  that  tt 
premises  upon  the  medulla  or  other  adjacent  regions.  Wh^n  the 
tumor  18  in  the  middle  lobe  a  perulLar  ataxia  develops,  known  as 
cerelH>]tar  atjixia.  The  gait  of  the  patient  is  a  reeling  one  like 
that  of  a  drunken  luaJi,  or  in  walking  he  take;;  tthort  steps  and 
sjjreiuls  his*  legs  as  if  in  fear  of  falling.  This  has  been  called  the 
titubating  gait.  Bt^ide^  thib,  severe  forced  movements  may  occur 
which  usually  throw  him  sideways  or  perliajw  furward,  very 
rarely  backward.  Setroudary  symptoms  from  pressure  on  the 
medulla  often  develop  in  tumors  of  the  middle  lol>o;  nuch  symp- 
toms being  glycosuria  and  disturbance  of  the  functions  of  the 
cranial  nerves.  Late  iu  the  disease  hemiplegia  an<l  paraplegia 
and  bulbar  symiitoms  miiy  develop  from  extreme  pressure. 
There  may  I>e  alsii  liydrocephalus  due  to  pressure  on  the  veins  uf 
Galen  and  obstruction  of  the  return  How  of  blood  from  the  cen- 
tral arteries  of  the  brain. 

12.  Tumors  of  th*i  base  of  the  brain.  Tumors  situatc<]  in  the 
anterior  fossa  produce  symptoms  very  mucli  like  those  descriln-d 
under  the  heail  of  tunmrs  i»f  tlie  pnefrnntal  area,  but  there  is 
net'essarily  destniction  of  the  ulfartttry  lobe  and  tiiere  is  more  apt 
to  be  involvement  of  the  optic  aial  ociilo-mutor  nervos  and  of  the 
tissues  of  the  orbit. 

Tumors  of  the  middle  fossii.  Tumors  sometimes  involve  the 
hypo[diyRis.  Such  condition  lias  bi'en  found  in  caees  of  aero* 
megaly,  and  it  luis  been  suggesteil  that  the  tumor  of  the  hypo- 
physis is  the  cause  of  the  disea^*  referred  to;  but  sucti  cannot  be 
the  case,  since  a  numl>or  of  tumors  of  this  region  have  been  de- 
scribed in  which  none  of  the  symptoms  of  acromegaly  were  pres- 
ent. Tumors  of  this  region  and  of  the  interpeduncular  space 
produce  symptoms  such  as  would  italurally  result  from  pressure 
on  the  optic  chiasm,  and  it  is  mainly  the  early  presence  of  optic 
neuritis  and  of  peculiar  forms  of  hemianopsia  whiehdifferentiateH 
lesions  in  this  area  from  those  in  the  anterior  fossa. 

Multiple  tumors.  About  one-seventh  of  all  brain  tumors  are 
multiple.  Hence  in  making  a  diagnosis  of  the  hx*a.]ization  of 
tum<»rs  this  fact  nmst  l>e  borne  in  miud.  The  tumors  which  are 
most  frequently  imdtiple  are  tubercle,  cancer,  and  melanotic 
growths. 

/Vi//»o/o^.i/,— Tubercle  is  a  form  of  tumor  found  oftenest  in 
children  and  is  altogether  the  most  freqiicnt  of  bniin  tumors.  It 
is  more  often  located  in  the  cerebellum,  but  may  api>ear  in  the 
pons  or  other  parts  of  the  brain.  It  may  be  a  single  or.  as  it  is 
then  called,  a  solitary  tut>ercle,   or  tliere  may  be  a  multiple 
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growth.  Tiit<  tniiujr  U  irregiiUuly  round  in  shape  And  vnrie«  in 
dhkiiietor  from  unr  iind  a  half  tu  two  inches.  It  lion  a  ^niyiMh* 
yelluw  upiwurunuo  <^xteniuUy,  iutertially,  a  yeltowitth  or  cheesy 
look.  It  lA  not  viutrtitnr,  but  is  often  surrounded  by  ttoftenod  or 
indauietl  ti^Mio.  Tl)er*'  nuiy  be  un  »vsf«ociated  nieninf^itis.  The 
tumors.  whiMi  ftolitary.  usuiilly  **tnrt  from  the  ccntrul  parts  of  the 
bniiii,  but  ihfv  uU<»  develop  on  the  m*'nintft'nof  the  convexity, 
Itartu'ulfirly  ia  llie  pnrictul  n-i^cion,  and  homi'tiinc-s  Ihoy  develop 
altjo  at  thi'  biij*r.  Tubercle  alwuvH  arihett  from  infectioti  by  the 
tubercle  barilli  wliirli  ure  ciirrifMl  by  the  blood  to  tlie  bruin. 
The  luiuors  develop  u^uidly  from  some  infiM-tiout*  fiHruK,  Htarting 
ill  a  bkuxl-vt'^M'l  of  tbo  pia  nmtt»r.  Microscopically  the  tuiuor 
show.'^  the  ordinary  ap[H'tirancet)  of  tulK»reuloun  growths.  It  oon- 
tahis  in  itn  ])eri]>hery  many  round  oelln,  nuclei,  and  f^iaiit  ceils. 
In  the  ctMitro  there  is  usually  an  amorphous  vubntance,  the  prod- 
uct of  ik'generatiun  and  the  breaking  down  of  the  ordinary  »ub- 
fitanee  of  tlu?  tumor.  The  chanusteristicH  of  the  jfrowlh  are  the 
presence r>f  tlu^  rouml  relltnaufl  giant  celU.  the  ea.s«NLti(m  and  soft- 
eninjfof  the  rcnTrr,  antl  the  absence  of  vaticularization,  with  the 
preHence  of  tlie  bacilli. 

.Syphiloma  i>r  gnmma.  Guuimatous  tiimora  of  tho  brain  an 
UHually  a.sK<K*iated  with  syphilitic  uieningiti^  or  some  other  form 
of  cerebral  NvphiiiH  hucIi  as  endarteritiKund  porhapH  inflanunation 
of  the  cranial  nerve  nM'ltt.  SypUililic  growths  are  usually  fouod 
upon  tilt*  hrmiii  Hurfarc,  oftonesT  on  the  base,  next  upon  the  con- 
vexity of  the  frontal  Hiid  centnd  convolutions.  The  proc^wt*  ap. 
pcar.-^  either  in  the  f4>rm  of  ji  somewbar  distinct  ttimoror  in  tho 
form  of  an  inv^rulur  thicki'ucd  exudate  lying  utH>n  the  surface  of 
the  brain  and  forming  xvhat  Is  calle<1  gummy  meningitis.  The 
gunniiata  may  attain  great  size.  They  start  usually  fnaii  the  piti 
mater  and  are  due.  a.s  in  the  cji.se  of  tubercle,  to  the  irritativo 
acliftn  of  wime  i'deelive  organism.  The  gumma  ir>  irregular  in 
shape;  it  has  a  somewhat  thick  grayish  [>eriphery  and  often  a 
yellowish  centre,  the  apiiearanuea  dlfTering  with  the  age  <if  the 
tuiuor.  Micro»co]>ically  it  is  found  to  consist  of  small  round  eelU 
and  spindle  cells  with  various  broken  <Iown  nerve-tissue  elementa. 
It  presents  in  the  interior  tin-  evidence  i)f  cheesy  degeneration, 
somewhat  like  that  in  tubercle,  but  lest*  marked.  There  is  a  pecul- 
iar development  of  fibr«ui.»<  tis.*ue  in  the  syphilitic  growths  whicli 
ilihtinguishes  tbeni  soinewhat.  Besides  tlds,  the  hlofHl-vesseltt 
are  numerous  in  thf  periphery  and  f%li<»w  evidences  of  endarteritis 
and  periarteritis.  The  distinctions  between  gumma  and  til- 
l>ercle  are  the  less  amount  of  cheesy  degeneration  in  the  centre 
of  the  former,  its  more  irregidar  appearance,  the  presence  of 
arteritis  and  vascularization,  the  absence  of  giaut  cells  and  of 
tulwrcle  VMU'illi. 
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Actinomycosui  is  a,  form  of  infectious  tumor  which  sometimes 
extends  from  the  face  and  neck  into  the  braiu,  leading  to  inflam- 
matory" processes,  iiowever,  rather  than  true  tumors.     No  other 
neoplasmB  of  infectimis  ori|^n  attack  the  brain  unless  glioma  bel 
found  to  be  of  that  nature. 

Glioma  may  ix^cur  in  any  {MUt  of  the  brain,  bat  is  most  fre- 
quently found  in  the  cerebrum.  It  is  the  only  tumor  which  is 
I«eculiar  to  the  nen'ous  centre,  bein^j  develojHHl  fnnu  tho  neu- 
ro^flia  tiiisue  which  forms  the  support  ing  structure  of  those  centres. 
Glioma  orifjinates  in  tlie  white  matter  of  the  ;ier\*e  centre  and 
not  from  the  iriembnines  or  fibrous  i^trut'tureh.  It  may  jfrow  to 
&  very  lartire  size  and  is  tho  form  of  brain  tumor  which  l>ecomea 
the  largest  Gliomatous  tumors  meatmro  from  three  to  eight  or 
more  centimetres  in  diameter.  In  api>earance  the  gUoma  can 
be  scarcely  distinguished  from  the  bmin  substance  itself,  but 
usually  looks  like  either  pale  or  congested  gray  mattor,  or  it  may 
have  a  yellowish  or  gelatinous  appearance.  The  tumor  is  very 
vascular  and  it  may  show  the  results  of  hemorrhages.  Tho  cen- 
tral i>art  8i:imetimes  breaks  down,  forming  cavities  or  cysts.  The 
tumor  may  isrow  very  rapidly,  infiltrating  the  normal  tissue.  In 
those  cases  then*  is  hanily  any  definite  tKmntlary  l>ct w(H?n  the 
tumor  and  the  normal  tissue.  In  other  cases  the  tumor  grows 
slowly,  hut  rarely  if  ever  becomes  cncapsulctl.  Microscopically 
it  is  found  t<»  consist  of  small  cells  with  delicate  fibrous  prolonga- 
tions, these  l)eing  the  gliu  cells.  The  tumor  is  very  vascular 
and  it«  whole  ap{H'arance  is  suf^^stive  of  an  inllammatorv  pro- 
cess rather  tlian  a  new  growth ;  the  inflammatory  i)r«>ce.ss  being 
one  in  which  the  neuroglia  tissue  reacts  to  the  infiammatory  irri- 
tant. Glinmata  may  undergo  certain  chants.  ^.f/.,a  muc+jus  de- 
generation of  the  cellts  takes  place,  forming  a  myirf-glioma.  When 
there  is  with  the  neuroglia-cell  proliferation  a  rich  pi^oliferatinn 
of  round  wlls  from  tlje  connective  tissue  it  is  called  a  glio-Nir- 
coma.  When  the  tumor  is  situated  near  the  surface,  involves  the 
membranes,  and  growH  slowly,  with  ;ui  increase  in  fibrouM  tiKue, 
it  is  calteil  a  fibro-glioma  When  the  gliomatous  growth  is  very 
Ih^u  and  hard,  the  fibrous  portion  of  thegliatissuepredondnates; 
it  constitut«»s  a  mwJule  Mich  as  is  found  in  multiple  scleroKis,  and 
these  hard  gliomata  are  sometimes  called  neuro-gliomata. 

Sarcoma.  The  sarcoma  and  its  variouH  mo<lifications  form 
perhaps  the  most  Important  and  almost  the  most  frequent  of  the 
bntin  tumors.  The  sarcoma  is  a  tumor  of  connective-tissue  orijfin: 
it  develofw.  therefore,  from  the  brain  membranes  or  fnun  the 
sheaths  of  the  blood-vessels.  Sarcomas  may  Iw  sinitle  or  multi- 
ple. They  may  be  of  all  sha(>es-and  they  grow  to  very  varying 
sixes.  They  often  develop  a  capsule.  They  may  be  either  pri- 
tnary  or  secondary.    Their  growth  is  often  rapid.    They  are 
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white  or  grayish  in  app^^i'ance  or  iimy  be  n>inowhAt  yellowish, 
dependent  on  the  i»nMl(iiiiinaiiri»  of  the  ilifTennil  KiihIm  uf  rviln 
ainl  l)Io(Hl-vej<sflH.  Mirriiwopiwilly  they  are  lutule  up  of  amtilt 
round  Ctflltf«  Hpiiiilli'  reila,  and  otlier  cells  of  vnrioUH  mm^  niid 
forms.  Tlit'y  contiiiii  tiften  considerable  flhrouH  tishut?.  They 
contain  li1ood-vti4S8t*lK,  but  nxe  not  richly  vot^cuUir.  The  essentijil 
(•haraeiuri»(i»*  of  the  sarcoma  is  tht>  rich  ilt^volupment  uf  round 
cells  and  Bpiudle  eellis;  in  other  word:*,  Uk  rieh  cellular  coiitent^s. 
f?ar*'otniitrt  are  peculiar  in  uuder^n>inf,'  nuuiy  modinrution^i-  thuii 
st»metiiiM*s  HbrouK  tiKwue  dcvehipH  lar^'ely  and  the  tumor  in  ealh'd 
a  UI»ro-r*arcoma;  sometimes  the  tumor  uiidertfes  miieous  dej;eu- 
eration  ami  i»  ealled  a  niyxo-Barcoina  There  may  l>e  a  breaking 
down  nf  tlie  centre  with  the  formation  of  cynts.  Thvre  may  be  a 
development  of  pi^fment.  Not  infrequently  a  wireomatouH  pro- 
eeiw  invmlew  u  glioma  and  we  Imve  a  mixture  of  a  ^Jireoiim  and 
glioma.  Sarconiatoua  tumors somerlmpH  have  an  alvM'ohir  htruo- 
ture.  These  tumors  contain  endothelial  eelU  derived  from  the 
lymphatics  and  are  called  endothelioma.  When  Har(S)mutii  de- 
velop fn>m  the  dura  mater  and  are  slow  in  jjrr^iwth  there  may  be 
cnlcnreous  <lt'[MtsitM  in  tlieui  and  they  are  called  i»Kjinnuoiiutta. 

The  lll»ronm  'n*  a  very  ran*  brain  tumor,  unless  the  luiclitoniiui 
iHxlieK,  when  enlarf^cd  utid  liardencd,  may  bo  ho  considered. 

Osteoma  in  not  particularly  rare,  *levelopin^r  in  the  fnrui  of 
Imny  i)lat('s  in  the  dura,  fnix.  or  t4'ntoritim.  OMteuniatn  in  th© 
bruin  substance  are  merely  patholo^jical  curiosities. 

Enehondromata,  liponmta,  and  antciomata  are  rare  and  bave 
no  prtictical  importance. 

Occasionally  neuromata  or  false  neuromata  are  found  devel- 
oping on  the  rootit  of  the  cranial  nerveH. 

Cancer  is  rtflatively  a  very  rare  affection  of  the  brain,  eApeeially 
OH  a  priutary  development.  It  m^uallyarise.^  from  the  membrane.*) 
of  the  brain,  ('ancer  is  not  inrrectuently  uuiltiple  and  i»  UAually 
of  the  Kiift  or  coljoitl  character. 

Panisitin  growths.  Parasitic  tumors  are  extremely  rare  io 
tliis  country.  The  otdy  ff>rmK  which  are  found  an;  the  echino- 
coccus  and  the  cyhticercus  cellulo»a\  TheechintK'ix'cus  pnxluec« 
hydatid  cysts  which  may  be  lar^e  or  small,  few  or  many,  and  are 
usually  all  upon  the  surface  of  the  brain.  They  are  much  rarer 
than  the  cystic^rci.  Thene  form  cysts  which  an*  usually  niulti* 
pie.  kIow  in  growth,  lie  upon  the  surfnce  of  the  bndn  or  iu  the 
ventricleH.  are  encapt-uled.  and  i*how  no  symiitnmy  (Pijr.  I^H). 

Aneurisms  are  aniitoiuically  tuniorw;  but  clinically  they  pro- 
sent  ^ome  »i{H*cial  HymptoiuH  and  hence  are  deHcrilHMl  sepanitely. 

7)/a^7io*/*.— It  is  ne^-'essiiry  first  to  mnke  the  duijjnoHis  of  the 
presence  of  the  tumor,  next  of  itw  location,  and  Onally  of  its 
nature.    The  existetice  of  a  brain  tumor  in  detenulnmi  by  the 
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presence  of  the  i')inra(.'t«Tiptic  (jtrieral  syinptoins— lieadache,  vuui- 
itiu^,  vfrti;j;u,  optic  neuritis,  iiii'iitul  i]i»<tur)>iiiici's,  iiiitl  pru^res- 
t»ive  ciiui'i^f.  Tbe  pliVHirmti  mu^t  bear  in  iniii<)  the  puHMJItilities 
of  iiieiiiii;<)tiu,  aljscfMtf.  Ieji(l-|MntM)iiiiiK.  hyuteriji,  and  iNiretit:  de- 
mentia. Very  often  a  UK*aU/.«-<l  bjusilar  nieuirigitis  of  syphilitic  or 
tubercular  origin  Biuiulutes  closely  the  prcjieuce  of  u  lunior.  Be- 
sides the  f;eneral  points  referretl  to,  iii  estimating  the  probahiti- 
tiefc  of  the  existence  of  n  tumor  we  lausl  bear  in  mind  tlie  a^*  of 
the  patient  »ind  the  existence  of  a  tuliercnlous  or  syphilitic  his- 
tory, the  liistory  of  nil  injury,  of  local  lenderness.  and  of  rise  of 
cranial  t»uriaoe  temi>er»ture,  .uui  the  [»re»enceof  some  new  growth 
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In  other  parts  of  the  body,  particularly  about  the  neck  or  thorax 
or  in  the  lungs. 

The  diaKiiosis  of  the  location  of  the  tumor  U  btLsed  upon  the 
rules  already  given  in  regard  to  local  diagnosis.  Thediagnoais 
of  th*9  nature  of  the  tumor  can  often  l>e  tiiade  aiul  should  beut- 
tempteil.  In  children,  for  example,  ll»e  chanceH  of  the  tumor 
being  tubercular  are  very  gnrnt.  particularly  if  there  is  a  scrofu- 
lous iliathesJH  or  tul>ercnlar  disease  eluewhere.  Syphilitic  tuiuonj 
of  the  l)rain  are  almost  always  accompanieil  with  or  preceded  by 
manifestations  of  external  syphilis.  (Jliomatous  tumors  occur  in 
childhood  and  early  life.  They  produce,  as  a  rule,  fewer  irrit-a- 
tive  phenomena  and  are  accoin|janied  by  rendssions  and  by  apo- 
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plectic  or  pecudo-apoplootic  attacks  due  to  the  vaaaular  nature 
thu  tuiuor    Corciiioiuata  occur  late  in  life  aud  are  ujsuullyaec- 
ouU(wy. 

Prognosis. — In  extremely  rare  caiK!4  tumor  of  the  brain  a|>- 
pe^irs  to  atop  growing  and  Ix*t'onie  enenpsiilateil  and  atrophied. 
Such  tumors  are  of  a  tulxTfuUir  or  syphilitic.  |»erhnpH  bonietlnies 
of  a  sarroinatous  rharncter.  Xv,  u  rule,  tlic  brain  tuniur  k^o^a 
Btea<l)ly  and  tlie  ^ymptonus  of  the  diHe;u?e  become  more  pro- 
nouncml  until  «1ojH1i  <K"fur8.  The  projcnoms  i«  tje«t  fortiiberole 
in  phildrtMi  and  i;uinma  in  adultn.  It  is  wnrst>  in  ttiose  cmiea  of 
glioma  nnd  Munviina  wliirh  Imve  a  rapid  course.  In  fnt't,  the 
hooniT  wriouK  symptoms  develop,  the  mon*  rapid  the  treneral 
development  of  the  disorder,  the  sooner  doe^  a  fatal  ti^rini nation 
come.  Tlie  diHcaAe  la^itM  on  an  avera^  two  or  three  years,  rang- 
ing from  a  month  to  eiRhtwm  years. 

7V'f«^lHefi^— Sornethiti^r  ran  be  done  In  cages  of  tubercnloiu 
tumora,  Hypliilitic!  hitiu^rN,  and  pos^ihly  in  the  MtrconjiitouH  vari* 
ety.  In  tuljerculons  tumors  a  ^;enoraI  constitutional  an4l  fitren^^th- 
eiiin*:  treatment  must  he  n'wirted  to;  fre»h  air.  tonii***,  and  n  lar^e 
amount  of  food  heinj;  the  main  relituiee.  Tlu'  utility  of  any  form 
of  luljerculin  is  as  yet  doubtful.  In  syphilitic  tunior»  niueh  eau 
be  <)one  by  the  U8ual  vijforous  antisyphilitir!  treatnu'tit.  In  sar- 
comatous tumon*.  if  they  are  sufjpected,  some  help  may  lie  ob- 
tained from  the  intt-rnal  one  of  arsenic.  Sympt(»matieally  we 
uiUBt  give  Rueh  druRs  a^i  antipyrin,  phemicetin.  aiitifebrin,  e«Kle- 
ine,  and  perhaps^  rtiorphine  for  the  relief  of  pain.  The  ice-cap 
and  leechini^  often  help  the  beadiu'he  also.  8))outd  ronvulsioiis 
develop  the  bromides  HhouUl  l>e  uwed,  ju.^l  an  in  idiopathic  epi- 
lepsy. 

In  cases  in  which  the  location  of  the  tumor  can  be  made  out, 
the  question  of  surgical  intcrfen'nco  thould  be  conwidered.  The 
per(!enta«:y  of  ca*<e.**  in  which  siir^ccry  can  help  is  e^xtremely  »mall. 
It  will  only  include  thoseca«4*H  in  which  the  tumor  can  bnlocate<l; 
of  those  which  can  be  hicateti,  only  tlios<*  wliich  are  in  an  acc<»»- 
Bible  region,  and  tltmlly.  of  th*wc  wlilch  are  in  an  accessible  region, 
it  includes  thf>se  which  are  either  superficial,  or,  if  lyinjc  in  the 
brain  suhstanci',  are  more  or  less  pnca|widated.  T'le  removable 
tumors  of  the  hrain  amount  to  le»*K  than  five  per  cent.  They  are-. 
in  p:irtic'nlar,  the  Knrcoinatons,  tiyjihilitic,  and  tulx'rcular  tumors 
lyinjc  in  the  central  c»roccipital  areas.  In  many  cases  where  tlu-re 
is  fiorne  doubt  .'ut  to  the  localizntioti  an  exploratory  trephininj;  i« 
justiflatile,  and  in  a  few  cases  in  which  it  im  known  (hat  the  tumor 
cannot  be  remove^!  the  IrepUinint;  for  the  simple  purpose  of  re- 
lieving pressure  is  justillahle.  It  is  probable  that  in  adult«  sonio 
tumors  from  the  anterior  and  ndthlle  foR.*tn  of  the  lirain  can  1>e 
Knioved.     In  children  tumors  cauuot  be  remt>ved  successfully 
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f^ui  the  cerebelliiui;  in  inluU«  ii  iKpt^rhiLps  ixjssible.  Operations 
for  tuiiiont  ^houlil  be  umlertuken  as  eurty  u«  iioflsible;  thitf  is  u 
(act  uii  which  too  luuoh  titre«.s  eauuot  be  laid. 


I:7TRACRAXIAIi  ANEVRISMS. 

IntracraitiiLl  niteunsms  are  of  two  kinds—"  miliary**  and  those 
of  large  size.  The  miliary  aneurisms  are  minute  dilutatioos  of 
the  vessels  and  are  always  multiple:  they  imve  been  described 
under  the  bead  of  cerebral  heiuorrhage.  Large  aneurLsiu^  afTeot 
only  the  large  cerebral  arteries  at  the  ba^e  of  the  brain.  The 
arteries  are  affecte«l  in  the  following  order :  middle  cerebral,  baei- 
lar,  iuienial  can»tid,  and  /ulterior  cerebral.  The  anterior  and 
j»ofiterior  cominunicatinv:  and  vertebral  arteries  are  occasionally 
involved,  the  )xisteriorcerubral  and  inferior  cerel>eUar  very  rarely 
(Gowers). 

BK//)/oj7//.— Males  are  alTecte<l  slightly  oftener  than  females. 
Aneurisms  i:K*eur  at  all  ages  fr«>ta  ten  to  sixty;  before  ten  and 
after  sixty  they  are  extremely  nire.  Here<lity  occasionally  plays 
a  pivrt  in  preilisposing  to  cerebral  aneurisms.  The  exciting  causes 
are  embolism,  especially  when  the  eml>oli  contain  miorolws, 
syphilitic  disease,  injuries,  and  in  rare  eases  senile  degeneration. 

The  symptoms  are  very  indefinite;  they  resemble  to  a  consid- 
erable extent  those  of  tumoral  the  biist;  of  the  brain:  headaclio 
and  vertigo,  mental  dulneas  and  irritation,  cranial-nerve  palsies, 
and  occasionally  hemiplegia  and  convulsioiiH  are  uote<l.  Optic 
neuritis  is  rather  rare.  In  a  few  crises  the  patient  is  conscious  of 
a  murmur  or  recognizes  the  pulsating  sensation  In  the  head. 
Sometimes  when  the  aneuri.sm  is  in  the  vertebral  artery  a  mur- 
mur can  be  heard  between  the  mastoid  process  and  the  spinal 
column  (M<*serV 

The  diagnosis  is  often  difficult ;  it  is  baswl  on  symptoms  of 
tumor  at  the  Imisc  of  the  liraiii  pressing  on  cninial  nerves  and  on 
motor  or  sensory  tracts.  The  effect  of  carotid  compression  should 
be  tried. 

The  prog n f mix  Is  not  goo<i.  In  perhaps  the  majority  of  oases 
a  rupture  of  the  vessel  occurs  in  a  few  years ;  however,  rupture  is 
not  the  inevitable  event,  and  sometimes  the  di.sease  becomes  sta- 
tionary or  undergc.H?s  spontaneous  cure. 

The  trftitmtitt  of  the  ilisease,  if  it  can  be  recognized,  is  the 
same  as  that  for  aneurism  elsewhere*  so  far  as  drugs  are  con- 
cerned, siirgicTilly  the  common  candid  may  tte  tied  and  perhnps 
the  vertebnd  if  tlie  aneurism  is  believed  to  be  connected  with 
that  artery  or  with  the  basilar. 
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Syphilis  op  thr  NKRVors  Systkm. 


Syphilis  U  an  extreinelf  important  factor  in  the  causation  t4 

the  ortraiiic  Oiscjiwh  u(  tlie  nervouH  synteui.  Nervous  Hyitliiltn 
imikfs  up  ovtT  tt'ii  per  cent  of  all  tny  hereditary  forms,  uii«l  whil»« 
in  mlult  life  the  speciflc  virutt  uttaekK  uerve  centres  relatively  less 
often,  yet  it  is  a  factor  whotte  importance  i&  very  great.  In  the 
previous  ilcitcnptionb  of  iiervouK  distMiHcs  we  have  referred  to  Ihi? 
nyplkilitic  element  in  cunnection  with  etiolog:>-  and  patht»loff>-; 
but  syphilis  pniduccfl  iii»n  fho  nervous  Bysteia  certain  forms  of 
ditteaMt  which  are  cliarueteri»«(ic,  hence  it  is  bebl  tu  tiike  n  brief 
survey  of  the  efTet^tH  o(  this  infection  independently.  SypbiUs  is 
beyond  much  r|ueittirin  the  rei^ult  of  an  infection  by  a  niicrolje, 
and  tl»e  remih  of  the  luTivity  of  ilifK  microi)e  iiiM»n  the  nervous 
centrcH  i^  to  prmluce  a  coiiditiLm  uliJch  Is  really  a  fona  of  inflam- 
mation. The  reader  can  htvt  tindcrst-and  syphilitic  dlKf>rdcr»<, 
tliercfore,  In*  rememberini^  that  they  art*  all  forms  of  an  iuflam- 
maCion.  The  syphilitic  infiltration  is  Mimply  an  cxutlative  in- 
ttaiiunation  with  a  »i>ecinc  exudate ;  the  syphilitic  guninm  ih 
depo*^it  of  this  exudation  aiuilo^uuH  somewhat  to  an  abt«cei<a. 
Syphilid  attacks  chiefly  the  menihranes  of  the  brain  and  spinal 
cord  and  the  hkHxI-vesw^is  of  these  orjj^ans;  in  particular  the  Imum? 
of  the  brain  and  the  lduo<l-ve£u>elM  that  supply  this  region  are 
affected.  Syphilis*  m-ts  on  the  nervou»  centres*  in  four  ways  it 
produces  menini^eal  exudation  and  intlomumiion,  it  fomis  ^uiu 
uiatouit  tumors,  it  rauMV^  fLrteritis,  and  it  lead^  to  de^enerationi*, 

Etiulnyjf. — A  neuropathic  constitution  prcit»ahly  predispc 
to  the  development  of  nervous  tiyphilis.  The  n«c  at  which  itot^eun 
ino(*t  frequently  in  l>etween  twenty  antl  forty,  hut  ilinay  occur 
all  periods  of  life  from  infajicy  up.  It  attuckw  men  oftener  than 
women  in  the  proportion  of  al>out  seven  to  one.  Hereditary 
syphilis  makes  up  about  three  i>er  cent  of  the  cases.  Inadequate 
and  improper  treatment  of  tlie  diseiise  at  Ib^t  favors  the  develop- 
ment of  nervous  syphilis  later.  Ttie  neglect  in  particular  of  the 
early  uj^e  of  iixlide  of  ]>ot4LHsium  tends  to  render  a  fwrson  more 
Uable  to  liave  the  nervous  centres  attacke4l.  The  m^e  of  alcohol, 
excpKses  in  the  way  of  severe  bodily  excrci.se,  severe  mental  strain, 
ami  overwork  predispof*e  to  tlie  development  of  the  diffcuM';  in- 
jtiricM  unilnnlitcdly  have  a  similar  effect.  The  time  after 
infecti(»n  wiieri  tlic  disetwe  is  niobt  apt  to  occur  is  the  third  y 
but  it  is  not  infrequent  l>etween  the  second  and  the  tenth  ye 
and  it  is  possible  for  nerve  syphilis  to  develop  from  within  a 
months  up  to  thirty  years  after  the  infection. 

(Sf/m//^*mJ*.— Since  syphilitic  chantrcH  may  attack  any  part  of 
Xbh  ncr\-oufi  centres,  the  symptomatology  of  Tter%*e  sy|>hilie>  i^ 
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^^Bi|OQe£»arily  a  varied  one.  The  reader  i*4iu  perhaps  ttest  under- 
^^Hpfei&d  the  way  in  whirh  the  tli.scaso  acts  by  huvint;  prfventfd  first 
a  series  <>f  tnbl«»  titiuwiu^  ou  the  one  side  the  ehniral  i^yuiptouis, 
on  the  iitlier  tlie  chief  aimtoniical  ohaiiges  that  underlie  them. 
The  first  table  presents  the  Hyui|jti)Uih  of  syphihstif  the  brain^ 
wliich  is  unquestioimhly  the  nuMit  c<miiu<tn  fonn.  The  next  table 
vhowt)  the  »<>tu])tou]s  of  syphilis  of  the  cerebru-t'pinal  system,  a 
form  which  ranks  second  in  frequeney.  Third  we  have  syphilis 
of  tlie  spinal  cord  alone,  which  is  somewhat  rarer,  and  last  and 
rarest  of  all  we  have  syphilis  of  the  nerves.  In  aildition  to  these 
four  fonus  of  syphilitir  nmnifej^tation  we  have  two  diseases 
wiiich  are  noknowledpw]  to  be  seqnolie  of  syphilis  and  which  are 
called  post -syphilitic  degenerative  processes. 


I.  Stfhius  op  tuk  Braik. 

CUninii  SifTnptonia.  Anatomical  Ctuingr 

flrrvrebeodoche,  rouiitiug.  vertt^o,  meti 


OuiuiuHtouv  iuflaiuiiiaUou  «( t  he  base  ia- 
Tolvinff  Drtrrc  root*,  or  ^mmatous  In- 
OamiuAUon  of  convexity,  arteritis,  ood 
phlebilm. 


Ud  daloess,  a.Dd  irritAblUty.  attacks  of 
BomDoIence  or  ooma,  cootnilsioos,  cra- 
nlalnerre  palsies,  optic  neuritis,  liuiu- 
iplf'^a,  polyuria,  an<l  polydipitia. 

n.  CCRKBlto-aPlXAL  STpniLis. 
Uany  of  the  brain  ajrtnptoms  as  above,       OumniAloiui  bosilAr  mmlngitls  ;  ilifTuse, 
spastic  pftTftplBclA  witb  w^in/tl  paUu         disMtnlnucd.  or  locallxed  moutneo- 
anil  loTolTBment  of  Fphlncters.  mysliUa. 

IIL  Hpikal  Stphius. 

FaraptfKia  with  polos,  Brown-Sdtiuani       Meulng^myelins,    fcumma,   loca!tM<l 

parnlyKiK.  aoFtenlngs  from  oblllcrative  arterlMs. 

rV.  8TPaiU8  op  Nuivea. 
Cranfal  nnrtf     palsies,     caiida    eiiuiiia       Koot  neuritis.  tOimniatons  neuritis. 
Nympt^^tos,  local  palsies  of  peripheral 
uervfS. 

v.— FoB^sTpniUTio  OKOKinnuTiTB  pHoenus. 
Locomotor  ataxia:  iimeral  pamls. 

Taking  up  these  different  fnnns  of  nerve  syphilis  in  order,  I 
will  jgive  some  further  details  with  retcard  to  e^teh  of  them. 

1.  Syphilis  of  the  brain  in  its  most  common  fortn  shows  itself 
by  a  gradual  development  of  severe  and  iiersistent  headrtche.  This 
ift  usually  associated  with  vertigo,  sometimes  with  nausea  luid 
vomit  injf.  After  the  hendat'he  lias  developed  and  has  lasted  for 
a  time,  or  even  without  much  delay^  there  comes  on  soinetiities 
an  attack  of  hemiplegia.  I*recetling  the  hemiployria.  or  in  some 
cases  without  the  hemiplegia,  there  are  paralyses  of  the  cranial 
nerves,  more  t^speciidly  of  the  nerves  of  the  eye.  Optic  neuritis 
is  somewhat  fn'r4uent.  There  may  be,  before  any  paralyses  de- 
velop, attacks  of  epileptic  convulsions,  either  general  or  partial. 
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Without  ftiiy  paralyses  or  with  simply  cranial-nerve  {tanUraeir 
there  may  develop  att>ank8  of  Honinolence  aiul  coma.  Kveii  it 
eiiL'h  Httueks  tlo  iKit  nppenr  the  patient  often  Hhow»  a  iiieiituJ  irri- 
taliility  ami  weaknejth,  a  niowneMH  of  the  reasoning  procH*wi.  ati<l 
incNiimL'ity  to  fix  tlie  attention  i^ueti  lus  ifi  observed  in  c-uitne<'tion 
with  i»rnin  tiiniorR,  only  with  nerve  sypiiiii?^  ttiese  symptouiK  are 
nut  UMially  so  marked,  Polyuria  anil  iMjlydi^wia  are  symptoms, 
whif'h  are  u<*e.nsionally  met  witli.  Jl  will  be  seen  tliat  (lie  uypl 
Ihtie  puiHun  prwluees  very  variouft  nLfuiifet^t^itioiut  when  it  attju* 
tiie  brain.  The  churacteriHtic  features  are  this  variability  in  lh«' 
Hymptonis  and  their  remittent  character.  ElaiM>nite  hystenis  of 
clinical  claHsillcation  might  be  made  out  of  tlie^e  various  ^oufiA, 
but  it  will  be  HufTleient  for  tlte  pre»ent  piirixise  to  call  attention 
to  the  fact  that  the  intense  headaches,  optic  neurilis,  cranial- 
nerve  palsies,  attiiL'^ks  of  M>innulence  and  coma,  and  hemfplo^^A 
jiASociated  with  Kome  of  the  forctfoins  symptoms  are  chanictons- 
tic  of  most  of  tlie  fonns.  The  reason  for  tiie  peculiar  symptoinu 
in  brain  HVptiiliK  is  manifest  when  it  h  known  that  the  le«ioal 
nioht  couniHitdy  fount!  underlyini^  them  in  a  iTiiirimarous  nienin-' 
jflti>«  whieti  liJLfi  ;l  special  prediiection  for  the  base  of  the  brain. 
In  |»nrticnhir  it  seems  to  attack  the  lntcr|>eduncular  ^[laoe  and 
the  ueiKld)urho«>d  of  the  optic  chiasm  and  the  surface  of  the  i>ons 
Varolii.  Tliih  ^umnmtuu.^  monin^itits  consists  of  a  sypliilitic  iii- 
flannnatory  exudate  whicli  surrountlt*,  presses  upon,  and  injures 
crania]  nerves,  attacks  the  arteries  of  the  base,  pmducinj;  an 
objiteratinjf  arteritis  and  coni^e.i.tent  softenings,  with  the  homi- 
ple^fia  whieli  i«  mi  rtften  a  inarnfestation  of  the  dlM'ase.  Much 
Ie»is  frequently  the  inlhinnnatory  process  attacks  the  convexity, 
and  then  it  assumes  the  form  of  a  pummatous  patch  which 
pHMluces  cortical  irritation  with  headarht^s,  mental  disturbanc4.*s, 
and  convulsions. 

II.  The  next  form  of  ner^'ous  syphilis  is  the  cerebro-npinal. 
In  this  we  have  almost  exactly  the  same  conditions  and  symp- 
toms so  far  Jis  the  brain  is  concerned;  but  fn  ndilition  there  are 
symptom**  due  tamoreor  leKHdifTuse  syphilitic  iidlammation  of 
tlie  pia  mater  of  tlu»  spinal  cord.  The  syphilitic  pp«»cess  often 
exteniis  into  the  siiinal  conl.  pro<lucinK  an  obliteration  of  the 
arteries  rind  softening  with  the  HVinptoms  of  a  transverse  or  a 
central  niyelitis.  'J'hus  we  have  condtined  the  symptoms  of  cere- 
bral syiihilis  ;ind  paraplegia  with,  as  n  rule,  con}»iderable  jmin 
in  the  back,  prtiduced  by  the  inv(»lvenient  of  the  meninjres, 

III.  The  third  type  of  syphilis  is  the  spinal  form.  The  symp- 
toms in  spinal  syphilis  are  usually  those  of  a  tnuisvcrse  tnyelltin. 
involvin^r.  in  the  writerN  experience,  most  often  the  lower  jmrt  of 
the  dorsiil  and  upper  part  of  the  InTnbar  cord.  This  niyelitii^ 
usually  comes  on  rather  slowly  with  the  ordinar)-  symptoms  of  a 
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chronic  or  snbn.cute  transverse  myelitis.  It  i»  probable  that 
syjihilif*  is  ii  iiiucti  uinre  frequent  fax-tor  in  the  production  of  no- 
called  tniii^verse  niyfiilis  than  is  uHualLy  sup[>oseil.  Tbe  nnti- 
toiiiical  prcH'ess  iiiulerlyiiiK  it  is  that  of  a  nienin^ntia  which  ptu^ses 
along  the  septa  into  the  snbatance  of  the  cortl,  involves  the 
arteries  of  the  corcl,  an<l  produces  a  more  or  lew*  complete  soften- 
ing of  the  part.  The  only  truly  iiiflaiiiniatorj*  pro<»eHs,  therefore, 
is  tliat  which  is  prodncetl  in  the  meninges,  connective  tissues, 
and  arteries.  The  anatomical  chancres  in  the  cord  substance  are 
mainly  tJiose  of  softening  with  reactive  inflaiiiniation.  Spinal 
syphilis  may  show  itself  also  by  the  development  of  gummatous 
iKMhile»  which  grow  from  the  meninges,  press  upon  the  cord,  and 
produce  the  s^nnptoms  ot  a  spinal  tumor.  Spinal  syphilis  may 
also  develop  itself  in  three  or  four  dilTercnt  foci,  producing  the 
symptomatology  of  disseminated  myelitis. 

IV.  Syphilis  of  the  nerves'.  Syjiljilis  rarely  affects  the  jM^riph- 
eral  nerves;  there  are,  however,  oecaeional  deposits  of  syphilitic 
exudate  producing  the  onlinar}'  symptoms  of  irritation  and  com- 
pression of  nerves.  There  is  said  to  be  a  form  of  multiple  ne«ri- 
tis  produced  by  syphilis,  but  its  mutual  existence  has  not  yet  l>een 
absolutely  demonstrated.     Syphilis  has  been  known  to  attack 

Lthe  rtM)ts  of  the  cnuiial  nerves,  producing  a  root  neuritis:  and  it 
is  Very  apt  to  attack  the  roots  of  the  spinal  nerves  when  the 
Bpinal  membranes  are  involved. 

V.  The  ix»st-syphililic  degenerative  processes  are  locomotor 
ataxia  and  general  i^Lre^is.  Occasionally  it  bapi>ens  that  the 
^'philitic  defxisits  in  the  spinal  cord  may  produce  lesions  some- 
what like  thoso  of  lmrouiotr>r  ataxia,  and  in  this  case  there  will 
be  a  train  of  symptoms  which  also  resemble  this  disease.  In  true 
locomotor  ataxia,  however,  tlio  jirtM'ess  is  never  in  any  sense  a 
syphilitic  one.  Th"  ^<ypllllitic  poii^on  seems  to  .so  affect  the  ner- 
vous centres  as  to  prediH|n>se  them  to  the  peculiar  degeneration 
characteristic  of  tabes.  Syplulis  may  a!t:o  produce  a  chronic 
uieningo-encephalitis  which  will  manifesit  itself  by  symptoms  re- 
sembling to  a  considenible  e\ti'iit  general  paralysis;  but  it  is  very 
generally  conceded  that  frtie  general  paresis  is  not  a  t-yphilitic 
disorder.  Syphilis,  however,  scenis  to  predispose  to  it,  just  a^  it 
does  to  locomotor  ataxia. 

Utrediinnj  Si/p/iiffji. — Inherited  syphilis  will  lead  to  anatomi- 
cal ehanges  aiicl  clinical  mniiifestationt*  n*sembling  in  all  respects 
those  of  Acquirod  syphiliH.  Inherited  sj-philis,  in  other  words, 
may  produce  head,iches,  cranial-nerve  palssies,  hemiplegia,  epi- 
lepsy, mental  disorders,  and  paraplegia.  The  dise^ise  probaI)ly 
is  the  cause  of  a  considerable  proportion  of  the  cases  of  chronic 
hydrocephalus  /ind  of  many  of  the  cases  of  so-called  tubercular 
meningitis,     The  peculiarities  of  hereditary  syphilis  show  them- 
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■elves  rather  tiiort*  in  iHlTuse  symptoms  such  a«  would  Ih*  Attrib- 
uted to  a  uieriin^itis  of  tho  eoiivexity:  in  other  wonlH.  convnl- 
iions  aiiil  iiieiital  wt'ttkne?^  are  rather  more  frequent,  while 
heiuiplc^u  Hiul  ('raniul-norve  palsies  are  coitiparativcly  rare. 
Herwlitary  syphiliHolso  very  raix»ly  iudccd  attaoksthe  spinal  cord, 
althouji^h  it  in  not  unlikely  that  it  is  a  factor  in  the  production  of 
some  of  the  hereditary  scleroM^  of  that  or^an.  HereditjLry  syph- 
ilits  tlovelopfl  at  any  time  from  birth  lu  tho  eighteenth  yenr,  but 
most  eomnionly  under  the  age  of  five  year*.. 

Pathol'ujft. — ]  have  already  given  Hume  iudloutiousof  the  path- 
olof^ical  ehaiiKes  [UMiehired  by  >yphih».  The  disease  a(Ieet»  iha 
nervous  system  (t)  by  proihieinf:  a  menim^ilis  with  lufiltratictu, 
(2)  by  producing  ^uiniuatouH  ma^ei^,  (•(i  by  proilucin^c  on  ititlam' 
matioii  of  the  arteries,  and  (4)  by  m>  lultuenein^ir  the  nervous  Ky»- 
tem  AA  to  load  to  the  development  of  degenerative  dis^eu&ea.  Of 
all  these  forms  of  anatomical  chan^^  it  is  the  arteries  that  are 
most  often  affected,  and  particularly  the  arteries  ut  the  Lm»e  of 
the  brain. 

;;}yphilitjc'  lueniii^icltls  is  characterized  by  the  proliferation  of 
round  cells  and  the  prepondernneo  of  an  exudate  which  has  u 
tendency  to  inlhtrate  into  the  nervoiis  tiH.sue>,  The  luiatomicnl 
characteri sties  of  the  syphilitic  t^uinma  tiui^t  be  studied  in  st^teeial 
text-tiooks.  The  inMamination  of  ihe  nrltTies  attacks  first  tJio 
external  coat  and  adventitia,  produrjuj,'  tbi-re  an  enormous  inul- 
tiplicrttion  of  round  cells.  The  external  coat  bcconu's  weakened. 
Olid  as  u  result  there  develojis  beneath  it,  between  the  intitiin 
and  the  elastic  layer,  another  exudate  which  constitutes  what  is 
known  ah  endarteritis.  In  syphilitic  arteritis,  therefore,  there  is 
both  a  |>eriarteritis  and  an  entlnrterltis;  the  former  being  \xsv\- 
ally  the  primary  and  most  essential  process.  The  endarteritis. 
however,  iw  it  develops  gradually  proihiees  nn  <K*clusion  of  th^ 
arteries.  This  cuts  olT  the  circulation  of  the  blooil  and  leads  to 
softening  of  the  part.  There  is  also  a  development  of  a  hyaline 
degeneration  in  the  arteries  which  pome  regard  as  averyesfientlal 
part  of  tiie  anatomical  change. 

PiajjnosiJt.—Thv  diagnosis  of  nervous  Byphllls  Is  hosod  upon 
the  history  of  an  infection,  the  irregularity  and  fugooity  of  the 
symptoms,  tlie  intense  headaches,  the  jitvseticeof  an  optic  neu- 
ritis, the  age  of  the  patient,  and  the  results  of  tn-alnienl.  In 
estimating  the  lm|inrtauee  of  the  history  of  infection,  it  should  l>o 
remend)ered  that  the  third  year  after  infection  is  the  serious  one 
for  the  lievelopuient  in  particular  of  those  symptoms  produced 
by  obliterating  arteritis.  In  here<litary  syphilis  tlie  presence  of 
the  Hutchinson  teeth,  the  haxy  C4»rnea,  and  deafness  or  other  ear 
trouble  lielj*  ns  in  diagnosis.  The  headadte  of  syphilis  is  rather 
eharacteristic.     It  may  attack  any  part  of  the  head,  bat  is  itsu- 
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ally  unilateral  or  irregular,  or  ii^^ain  it  may  Im»  bilateral  iu  itt4  din- 
tribiitioij.  The  pain  Ih  very  iiiCeiiKe  and  sometimes  exliibits  a 
eertaiu  perioUieUy.  It  in  UMially  worse  at  uitcht.  It  i»  u|»t  to 
Ui8i  euiitiimously  for  from  five  days  to  three  or  four  weekA. 
iioaduehe  of  this  eharaeler.  followed  by  the  paralysis  of  one  or 
more  rrunial  norven  or  by  an  attark  of  hemiple^^ia,  is  extremely 
^uKsestlve  of  syphilis.  Optic  neuritits  is  very  imble  to  occur 
when  the  disf^uue  tihuwfl  other  evitleneeH  of  being  8itnate<l  at  the 
l>use  of  the  braiu.  Thi^  optic  neurit  L*<  m  a^tiociatetl  with  contrae- 
iii»n  of  the  vit^ual  Held,  ami  a  churacToristie  ft-alure  of  this  con- 
traction is  that  it  varies  a  ^rreat  ileal  from  week  to  week.  The 
sex.  and  age  of  the  patient  nuty  be  taken  into  consideration  in 
weighing  the  evidence,  and  Unaily  the  prompt  ofleeta  of  the  use 
of  iodide  of  ])otassiuin  should  have  very  decided  weight. 

Proyintsis.—li  j»  very  difficult  to  give  tleflnite  furi.s  regarding 
the  jiroj^iiosiii  of  sypliilis.  TnijueHtionably  the  outlook  is  much 
more  luvorable  than  it  in  for  any  other  organic  diseoAO  of  the 
nervous  system.  When  tlie  syphilitic  procew  hiis  not  produced 
H>  much  arterial  diheaire  &i;  to  loml  to  obliteration  of  vessels  and 
(toftening.  a  very  grt-at  degree  of  imiirovement  and  even  a  recov 
ery  may  be  expected.  80  far  as  injuries  to  the  nerves  or  nerve 
rix»t6  go,  we  ran  generally  ex|>ect  u  great  improvement  or  cure. 
LcMOUfi  of  the  convexity  are  usually  amenable  to  treatment. 
Syphilitic  hemiplegia  has  a  nut  much  better  prognoBiB  tlian 
hemiplegia  from  other  causers.  Syphilitic  myelitis  has  a  not  very 
good  i>rognosis.  but  it  is  better  than  that  of  myelitis  due  to 
trauma.  Nervous  sypliilis  may  last  from  one  to  three  or  four 
years.  The  effects  of  the  diseiise  umy,  if  nerve  litisueisdestroyed. 
last  a  lifetime. 

7'rtnlmeitt.^ As  regards  the  prophylaxis,  it  is  Important  that 
I)ersons  who  have  bt»oome  infected  by  syphilis -ihouUl  be  treated 
with  iodide  of  |>otassium  in  the  second  ns  well  as  the  third  stage 
of  the  disease.  Aft«r  the  first  year  at  least,  the  t>atienl  should 
not  neglect  to  take  a  certain  amount  of  ioilide  of  i>otiuisiuiu  four 
times  a  year,  each  course  of  treatment  lasting  six  weeks.  The 
patient  shonhl  l>e  warned  against  indulging  in  alcohol,  against 
all  excesM*s,  mental  ii»  well  as  physical.  A  Ial>orious  life  full  of 
worry  and  anxiety.  In  which  the  patient  attempts  to  help  him- 
self along  with  stimulants',  is  surely  provocative  of  the  develop- 
ment of  ner^'ous  syphilis. 

The  treatment  of  the  disease  when  it  haH  api>eared  con£!st« 
mainly  in  the  administration  of  iodide  of  i>otassium  or  sodium. 
This  should  be  given  in  iTcghwung  doses  of  ten  grains  three  times 
a  day  and  increased  gradually  until  the  maximum  amount  which 
the  patient  can  liear  is  taken.  Tliis  maximiuu  is  usually  between 
three  and  four  hundred  grains  a  dav.  In  some  cases  it  is  in* 
26 
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portiuit  to  give  more  thaw  this— as  niuoh,  that  is  to  nay,  as  two 
hiiudreJ  K^aiiis  three  tiines  aday.  and  it  is  the  xeneral  exfterieiiM, 
of  American  neuroloi^ists  that  reDult«  can  be  obtained  bytl 
Xnrg^  doaen  which  cannot  be  obtained  by  smaller  one*.  In  my 
own  experience  I  have  known  a  (mtient  to  take  Uve  hundred 
f^rainft  three  tnueH  a  day  for  a  conBiderable  time  without  hanii, 
and  indeed  witli  benetit.  rsually,  however,  siuch  extraordinary 
doses  are  nirely  needed.  It  in  found  that,  a*  a  rule,  patients  tol- 
erate lar)^  du8e»  ot  iodide  quite  a^  well  an  smaller  one^,  and  sonie- 
timeit  the  it.»diMU  produced  by  small  doHex  disappears  when  lar^^ 
doses  nre  (^iven.  The  drug  Is  l>est  administered  largely  dilnted 
with  water  or  with  Vichy  or  in  milk,  and  taken  after  lueals. 
Some  per8<inM  bear  it  better  liefore  meals.  It  is  occasionally  ad- 
visable to  combine  mercury  with  the  iodide.  This  may  be  jfiven 
in  the  form  of  the  bichloride  or  by  an  inunction.  Other  dru^s 
which  are  of  value  are  the  ordinary  toniou  such  as  iron,  quinine, 
and  thebiiteis  ami  mineral  acid.M.  Plenty  of  jfood  food,  out-door ( 
air,  and  alt  tbow  thin^  which  will  improve  the  t^enerul  healtlij 
of  the  |>atient  are  indicated. 


FrxcTioNAL  nervous  diseases  are  those  in  which  no  definite 
kuowu  anatouiicul  change  underlies  the  morbid  phenomena. 
On  this  account  it  in  RUHtoniary  to  elasKify  tlifiii  on  a  (-liniwil 
biksis.  We  oaii,  however,  aUo  make  etiolo^^ic^il  and  |)at]iiiy;eiii<' 
subilivirtions.  ApplyingHUch  a  methoil  nu\v,  we  havt»  two  broiully 
distinguij^lted  clai^fieH:  the  primary,  or  Uet't'iiertitive,  anil  the 
secondary,  or  aeqiiired  nruroses.  Such  a  cla^sihoation  is  suggest- 
ive and  helpful,  thouj^h  not  perfectly  correct,  because  several 
factorn  often  enter  into  the  cause  of  the  ttaine  neun>si*i. 


Primary 
degenerative  - 


neuroses. 


Arquired 
ue  ureses. 


From  infectious, 
autoothonous, 
and  mineral  poi- 
sons. 


Primary  neurasthenia,  hypociiondriasia. 

Epilepsy. 

Hysteria  major. 

Hereditary  chorea. 

General  spasmodic  tics. 

M^'otonia. 

Chorea. 

Tetanus. 

Tetany. 

Hfibies. 

Tremor. 

Neuralgiiu 

IXeuraathenia. 
Hysteria. 
Exophthalmic  goitre. 
Occupation  neuroses. 

[  Tic  douloureux. 
Acquir«.i    .iegener-      ,^^,         ,„^i,  fj^ 

ative  ueuro»«,.        ^  p„^,y«i,  ^,ita„,. 

Miscellaneous.  {  VHSomotor      trophic, 

f       sleep  disorders. 


and 


THE  DEGENERATIVE    NEUROSES. 

EriLKPSY, 

Idiopathic  epilep»i/  is  a  chronic  functional  disorder  character* 
ized  by  periodical  seizures  attended  with  Iokh  of  coiiAcionsne&s  and 
usually  with  convulsions.  Mental  disturbances  may  accompany 
or  take  the  place  of  the  convulsions. 
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Symptomntic  epihysy  is  a  ft)riii  in  wliioli  tht*  ix»riodio  convul- 
sive attacks  are  due  to  gross  or^^anic  rhaiigen  in  the  bruin. 

Jacksouian  or  parti ni  epiltptsy  \»  a  form  of  Bvuiptouiatic  epi- 
lepsy usually,  and  ih  pharacterized  by  |)eriodi«  convulsions  affect- 
ing: "idy  ft^rtain  (^roupw  of  inubcles,  and  often  unattended  by  lews 
of  consciousness. 

HyNUr'jfpihpay  1b  not  epileiwy,  but  a  form  of  hyetcrla. 

E'laiupxia  or  afute  ei>ileij»y  is  tbe  ntune  given  to  a  single 
iBolalcHl  attack  of  convuI»it»ns.  It  is  generally  of  the  symptomatic 
type. 

R^Jtex  epiUptiform  convuln ions  are  considered  to  fonn  a  dis- 
tinct tyiH*  by  some  (Starr).  1  n  this  cla8s  of  cases  periplieral  ner^'e 
irritations  produce  se%'ere  or  mild  epileptic  attacks  which  are 
often  very  frequent  in  occurrence. 

Idiopathic  ejiilej^y  sho'ws  it*elf  in  three  rather  distinct  types 
of  ttttarks,  viz.  .  that  of  se%'ere  attacks,  willed  the  {/ran(f  mttl ; 
tliJit  of  ntinor  attack.^  the  pftit  mni :  and  the  rarer  larvat*Hl 
fitniiMcharaoti'ri7.ed  l>y  nrute  mental  tlisorder  and  ctiWed  pftyrfiical 
tjii/rpsy  or  the  psychirnl  eplle]»Tir  eiiuivalent. 

/iVA'/of/^V.— l*re<lisiH>Mini5causi's;  llt'redity  is  the  most  |H>tent  of 
any  sin(,de  inlliienee.  A  history  of  t'pilepsy  or  iiis/tnity  is  found 
in  the  family  in  about  une-thin^l  of  thu  cases  iind  rather  more  on 
the  [Miternal  side.  Alcoholism  and  the  intermarriage  of  neurotic 
]»ersfin8  wmtribnte  i>owerfully  to  pnwhice  the  convulsive  ten- 
dency in  ehildren.  Powerful  emotions  during  pregnancy,  ac- 
couchement injunei".  and  syphilis  have  some  influence.  More 
cases  tM'our  in  tin-  rtmntry  than  the  city,  more  in  temperate 
climates,  juul  luitre  among  in-bred  races.  All  American  statistics 
(Putj^el,  Hamilton,  Hammond,  St^irr,  and  myself — 1S6  cases)  show 
a  slight  preponderaJice  among  males.  European  observeni  find 
it  the  i»ther  way. 

Aye. — The  epileptie  age  im  l>etween  ten  and  twenty,  and  still 
wore  definitely  between  tx^n  to  fifteen.  Jn  three-tjuarters  of  the 
cases  the  diseajw  begins  before  the  age  of  twenty;  in  one-sixth  of 
my  cases  before  the  age  of  five.  After  twenty  the  danger  of  epi- 
lepsy is  slight,  and  when  it  occurs  it  is  usually  due  to  accidental 
causes,  like  syphilis,  alcoholism,  or  plumbism.  Idiopathic  epi- 
lepsy, httwever,  may  develop  even  after  sixty.  The  accompany- 
ing table  shows  graphically  the  relation  of  age  to  the  develop- 
ment of  epilei>sy,  chorea,  and  neundgias. 

Exciting  causes.  Exciting  causes  are  not  present  In  the  ma- 
jority of  eases.  The  most  inijxjrtant  are  the  occurrence  of  ricketA 
at  the  time  of  dentition,  fright,  injury  to  the  head,  sunstroke,  in- 
fectious disea^tes,  especially  scarlatina,  njasturbation,  alooholistn. 
And  syphilis.  Masturbation  is  a  real  but  rare  ciLUse,  so  also  is 
syphilis.    The  so-called  reflex  causes  are  ocular  and  auditory  Irri- 


tations,  woriiis,  dysppptie  Htiites,  dental  irritations,  lesions  in- 
volving peripheral  ner\'e«.  Some  Anjoriean  observers  put  much 
fitresti  ou  the  importance  of  ocular  irritations;  EurofM^an  writers 
have  hiid  more  empluisis  on  diiseaw*  of  the  ear.  Probably  the 
gastro-iutestinnJ  lra<:t  iun\  geuitui  orj^'ans  furnish  the  most  im- 
portant exciting  irritations.      True  idiopathic   epilepsy  may  be 


of 
total  cases 

60  ;£ 
50% 
40  X 
30% 
20  X 
\0% 

up  to 
end  of 

6* 

to 
7th 

il*^ 

to 
15'^ 

20^ 

21*.' 

31^ 

40 '^ 

41V 
lo 

50^ 

6f.' 

61 V 

f' 

—  ^ 

I 
1 

A 

/ 

\ 

r 

U 

^^ 

k 

\ 

V 

i 

/ 

■^ 

^ 
^ 

^ 

^^ 

Via.    I'J.— I  ABLE    SiKtWlMi    I'UIUtNTAGC    (>r    CA^CS    OF    El'ILICPSV.    IHi'RtA.    AM» 

NKt-itAUiiA  Occi-HKiso    AT    Each    Umlv    Iiecadb  and   (aftkr  '^}  Each  1>ecadk. 
tX>uhU>  ttue.  t.*pile]M(.r :  dott^  line,  cliorea;  sinKU*  Une.  neurnl^a. 

brouglit  out  by  peripheral  irritations;  more  rarely  there  occurs 
only  a  reflex  epileptiform  neurosis. 

Sj/mptofUJi  of  tht  t'onruIaifu.—The  patient  often  feels  »onie 
premonitory  symptoms  for  a  few  hours  or  a  day.  consisthig  of 
general  malaise,  irritability,  or  giddine^b.  The  attack  begins  in 
about  Imlf  the  rases  with  a  ])eeullar  sensation  railed  tiie  aura. 
(.)ften  alsio  a  loud  cry  is  uttered  and  the  patient  falls  unei»n«*iou» 
to  the  ground.  The  fare  is  ]MUe,  the  eyes  are  oi>en  and  turned  up 
and  to  one  side  and  the  pupils  dilated.  The  head  is  drawn  l>Aek 
or  to  one  side,  and  the  whole  body  is  in  a  state  of  rigidity  or  tonic 
spiutm.  The  arms  are  slightly  drawn  out  from  the  trunk,  the 
forearms  and  wrists  fleied,  the  fingers  clinched  or  flexed  in 
other  ways,  the  legs  and  feet  extended,     This  tonic  stage  laets 
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for  fifteen  or  twenty  seooiids;  tlie  face  becomes  cungesteil  ftmlthen 
livitl  from  conipression  of  the  veins  of  the  neck  and  stopimge  of 
respiration,  (irudually  jerky  movements  of  tho  face  niid  limbs 
begin  and  the  Ktage  of  clonic  spasm  sets  in.  The  trunk  and  limbu 
are  now  alternately  flexed  and  extended  with  violent  Hhock-llkS' 
contractionn,  the  facial  and  eye  muscles  twitch,  saliva  ooUects  ia 
t)it>  mouth,  luid  as  the  tongue  is  often  bitten,  it  becomes 
stained  with  blood.  The  moveTuents  iire  sometimes  so  violent 
that  the  patient  is  thrown  about  tlie  bed  or  floor,  and  occasion- 
ally a  limb  Is  dislocated,  usually  the  shoulder.  The  urine  often, 
and  the  fwoes  occ4iMionatly,  are  pa^^cd.  The  temperature  is 
raised  i'  to  r  P.,  rarely  mon*.  The  pulse,  feehle  at  ftret,  becomes 
frequent  and  tense,  and  then,  as  the  att^ick  subsides,  becomes 
feeble  *»>;Hiii.  The  clonic  spasnj  lamtj*  one-half  to  one  or  two  min- 
utes. It  subsides  i^adually,  and  the  patient  sinks  into  a  stupor, 
from  which  he  can  be  roused  with  difTlculty.  This  stupor  is  suc- 
ceeded by  a  heavy  sleep  of  several  hours  and  u  feeling  of  hebetude 
which  la^B  all  day.  Vomiting  sometimes  occurs  as  a  terminal 
symptom,  luimediately  after  the  attack  there  is  a  ceuiporary 
exhaustive  paralysis,  with  los>i  of  knee  jerk.  The  pupils  contract 
a^C&^n  and  often  osnillate.  There  nniy  be  a  slight  amount  of 
transient  albuniitiuriu  or  glycosuria.  The  earthy  phi^phatea 
are  found  increiiseil ;  urea  is  not.  There  is  a  <lisiinot  lessening  of 
ha'moglobiii  in  the  blocMi  (Ft*'rf')  and  of  hiematoblasts.  Sometimes 
the  attack  is  followed  by  others,  and  for  hours  the  ]>atient  passes 
from  one  convulsion  into  another.  This  condition  is  called  statfiS 
epilepticu^.  It  nsually  lai^ts  less  than  twelve  hours,  but  may  last 
for  one  or  more  days  and  until  flnally  death  occurs  from  exhaao- 
tion.     It  only  develops  in  the  severer  types. 

Symptoftut  of  the  Mhitfr  Altdvks.—lt]  the  minor  aitacks  ( petit 
ftitU)  the  [jatient  suddenly  stops  in  anything  in  which  he  is  en- 
gaged, the  features  become  fixed,  the  eyes  open,  tlje  face  is  pale, 
the  pupils  dilated,  often  slight  twitching  of  the  facial  muscles  or 
of  the  limbs  occun*,  and  conniciousness  Is  lost.  In  a  few  seeonda 
the  attack  is  over,  and  the  i)atient.  wlio  does  not  fall,  resumes  his 
work  or  conversation,  being  unconscious  of  what  has  occurred, 
except  that  he  has  had  a  "  spell."  Often  there  is  a  warning  sen- 
sation or  aura.  This  is  felt  as  giddiness,  sense  of  fear,  numb  sen- 
sations of  tho  extremities,  flashes  of  light  or  blindness,  or  choking 
sensations.  There  may  be  a  cry  uttered.  The  minor  attacks  are 
In  rarer  cases  accompanied  with  sudden  fon'ed  movements;  the 
patient  runs  a  few  steps,  or  turns  round  or  makes  s<ime  automatic 
movements.     This  is  called  procursive  epfJepfty, 

Symptoms  of  the  Pftyrhical  ^//^le^^.— Sometimes  the  minor  at- 
tacks are  followed  by  outbursts  of  maniacal  excitement  or  by 
radden  violent  automaUc  vuowaiuewXv..,  axw<\  '\\w  ^^\«fift  ^^ubXra  ^Qaih 
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patient  nuiy  commit  crimes  of  violence.  In  rare  cases  the  patient 
passes  into  a  somnambulic  state,  during  wliioli  lie  perfonus  ac- 
custome<l  acts,  such  as  drivint^  and  wiilkin^,  automatically  and 
naturally  (somnambulic  epilepsy).  This  form  of  epilepfv  uiay 
come  on  without  a  pi*eliminary  minor  attack,  and  then  it  is  to  be 
considered  a"  psychical tpileplic  equivalent." 

Minor  attacks  may  end  in  convulsions  of  a  co-ordinate  tyi^e  in 
which  the  ]>atient  jumps,  kicks,  throws  the  arms  abuut  as  in 
hysterical  attacks.     Tbe«A  are  called  hysteroid  convulsions. 

The  seizure  may  consist  of  only  a  short  tonic  stage  and  a  few 
twitcUings  of  the  limbs,  the  whole  lasting  but  a  few  seconds. 
This  is  calic<l  an  aborticc  attat-k.  Under  the  influence  of  medi- 
cation, the  severe  seizures  are  often  reduced  to  abortive  forms. 

Jtuknonian  or  partial  tpiiepsy  is  a  form  of  the  disease  char- 
acterized by  convulsive  attacks  affecting  only  a  single  group  of 
muscles  or  a  hmb,  and  generally  not  acooni|MUjied  by  loss  of  con- 
sciousness. Jacksouian  epilepsy  is  always  syniplomatic  of  some 
focal  lesion  aiTecting  the  cortical  motor  area  of  the  brain.  This 
may  be  a  tumor,  inflammation,  or  injur>'.  This  form  of  seizure 
is  particularly  significant  of  a  slowly  growing  brain  tumor  or 
syphilis. 

The  auni  usually  consists  of  a  sensation  of  trnmbness,  prick 
ling,  or  of  a  breeze  beginning  in  the  hand  or  leg  and  passUig  up 
to  the  head,  when  consciousness  is  lost.  Still  oftener  There  is  a 
peculiar  sensation  starting  in  the  epigastrium  and  passing  up- 
ward. More  rarely  there  are  si*ecial  sense  aune  wiicli  as  Ibisjies 
of  light,  noises,  or  voices,  and  peculiar  tastes  or  smells.  Besides 
these  there  occur  feelings  of  giddiness,  dreamy  states,  jwculiar 
eensationH  hi  tbe  head,  and  indescribable  general  sen.sations. 

The  anrie  may  be  divided  into 

Visceral — epigastric,  laryngeal,  cardiac 

Cutaneous  t^ensations. 

Special  senses— flashes  of  tight,  etc. 

Psychicid— emotions,  dreamy  states,  etc. 

Cephalic— giddiness,  etc. 

The  aura  is  tht^ugbt  to  indicate  the  seat  of  the  first  discharge 
of  nerve  force,  and  its  stud)'  is  of  most  importance  in  connection 
with  symptomatic  epilepsies,  as  will  be  shown  later. 

Jielatire  fngHen^tj  of  the  different  kinds  of  attacks.  The 
severe  attacks  are  the  most  frequent,  next  come  combinations  of 
severe  and  ndnor  attacks,  and  next  minor  attacks  alone,  wliile  the 
psychical  forms  are  the  rarest. 

Frefjtuncy  of  (Ae  Attacks.— The  severe  attacks  may  come  on 
only  once  or  twice  a  year,  an<l  this  commonly  occurs  during  the 
development  of  the  disease.  The  frequency  gradually  increases 
untji  they  occur  every  month  or  two  ot  x\vTe»  \.\av«b  a.  \aK>v>ia.- 
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SnmetliDefi  tho  fiU  occur  in  groapfi  of  four  or  five  every  month 
or  two.  In  very  bad  cawt*  convulsions  occur  ever>'  day.  The 
pttit  mat  attacks  arc  more  frequent  and  UBually  occur  daily. 

Time  uf  Atttickx. — The  moon  and  the  seJLsouh  have  no  iutlueuce. 
More  attackH  o<'cur  during  waking  hours  than  durinfc  sleep; 
hut  two-ttiirdH  of  the  attacks  oceur  between  8  a.m.  and  8  r.  m. 
Many  patients  have  their  attockK  early  in  the  morning:  just  after 
awukintj;  {matutinai  epileput/).  Many  attJickH  o(»cur  between  ^ 
and  5  A.M..  when  the  tem|>eratureof  thel«M]yand  the  vital  [lowers 
ure  at  the  lowe^t.  I*ractically  no  epileptic  attacks  occur  between 
11  A.M.  and  12  M.  (only  H  in  l,y8.'>— Ff-rt:.}. 

Stiitt  of  Patient  Between  -i«fl<'A**.— Epileptic  iwUenU  often 
feel  better  for  a  time  after  the  convulsion  is  over.  Thoy  not 
rarely  suffer  from  severe  neural^^ic  headaches:  the  appetite  in 
capricious,  oftt»n  in  oluldren  it  \»  vorat-iouH,  but  in  cider  cumem 
their  may  beanore;(ia;  the  bowels  jire  usually  cotuiti|>ated ;  the 
pul^e  is  small,  soft,  and  frequent. 

Mental  Cundititm.—X  ^'radual  mental  dett^rioratlon  occurs  in 
the  ^reat  majority  of  ei>ileptics;  but  it  is  sli^dit  in  M>me  and  not 
very  great  in  others.  It  shows  it.»ielf  by  fo««bleneM  of  memory, 
irritability  of  temiKT,  wlHfthness,  incapacity  to  concentrate  the 
mind  or  to  carry  out  a  piiriM~isf.  In  children  j^rejit  uifsohievous- 
n ess  and  Im^k  of  moral  MUi.ne,  with  vioious  iuipidses,  may  ajqiear. 
The  mental  deterioration  is  deiK*ndent  tin  those  underlying  fac- 
tors which  rause  the  disease.  It  >»  apparently  in  some  oases  due 
to  the  excessive  number  of  the  fits.  This  is  not  necessarily  the 
case,  nor  is  it  nfenerally  true  that  it  oecun>  more  often  with  petit 
maL  It  is  more  marke<I  in  cases  1>e^nnin^  very  early  in  life,  but 
this  is  only  true  wlien  there  are  decide<l  marks  of  physical  and 
mental  degeneration  present.  A  eertain  rather  suudl  percentage 
of  epileptics  become  either  demented  or  insane.  True  epilepsy  i» 
not  oompdtilde  with  extraonlinary  intellectual  endowments. 
Cteear.  Napoleon,  I'eter  the  (rreat,  and  other  geniuses  may  have 
had  some  ayuiptiimatic  fits,  but  not  idiopathic  epilepsy. 

Phi/itirol  Cfnntitioti. — Epileptics  are  rather  undersized  and  of 
not  very  robust  <H>nBtitution  (Ft^rt*).  They  always  present  8onie 
of  the  marks  of  degeneration,  physical,  physiological,  or  mental. 
Such  marks  or  stigmata  are  about  ten  times  more  frequent  than 
in  healthy  persons.  The  jihysical  stigmata  are  (FferG)  short 
stature,  cranial  asynmietry  (in  TlHi.  short  jwrietal  or  frontal  are, 
and  triangular  skull:  in  women  high  jiromincnt  forehead;  had 
teeth  badly  placed,  high  palatal  an-li .  fwial  Jisyunnetry ;  promi- 
nence of  o<*ciput  ami  lemurian  hypnphisis;  tlifTcrences  in  cohir, 
sir-e.  position,  and  sha|H*  of  pupils;  astigmatism  (in  75S  cas«.^); 
badly  .Kha|>ed  and  i>liu'e4l  ears;  misplaced  crown  of  scalp:  low 
vital  uaiNicity:  small  genitals,  atrophic  uterus;  greater  develop- 
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ment  of  left  aide;  long  fingers.  Cranial  deformities  of  pro- 
Mouncotl  typo  occur  in  epileptics  asiiociaU*<l  witli  idiocy,  hemi- 
plegia, and  brain  defe»*ts  of  early  origin.  Sometimes,  apparently 
from  a  premature  ossification  of  suturew,  there  are  the  peculiar 
8ha|ie£of  theskuU  known  an  Mcaphocephaly,  or  steeple  skull,  and 
plagicH'ephaly,  or  ubliiiuoly  tiefonnod  skull. 

The  physiological  mark*  of  deterioration  are  a  lessened  mufl- 
cular  strength  (as  35  to  50),  hahit  choreais,  a  rather  imi^rfect  eye 
with  excettsive  amount  of  astigmatiaui  and  functional  mus- 
cular weakness.  There  is  a  lessened  vital  capacity,  weak  and 
slow  digesticni,  and  sexmil  atrophy  or  irritability.  The  excretion 
of  phosphoric  acid  is  below  normal  aa  compared  with  urea. 


Flo.  100.— C^imrsKNKUHOuLiA  Scukbosu 

or  TSK  COBTEI   IK   EpO-BPBT. 
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Flo.  lUl.— fUMK,  Emjjiobd  cCbajbldt). 


The  psychicAl  stigiuata  are  mental  feebleness,  uionU  insensi- 
bility, irritability,  waywar^l  and  vicious  inpu]»es,  lack  of  will 
power,  and  sexual  nl>errationM. 

Pathoiof/y.— The  boily  of  the  epileptic  shows  sometimes  skin 
eniptions  and  ulcers,  the  result  of  treatment.  Tl»ere  are  often 
evidences  of  local  injuries  and  fractures  due  to  fall«.  The  organs 
may  show  vices  of  conformation.  The  uterus  is  frequently  in- 
fantile or  sharply  flexed.  DeforniaUon  of  the  occipital  bone  or 
the  atlas  so  as  to  produce  narrowing  of  the  upj^r  spinal  canal 
has  been  notic^.  Tiie  brain  maj*  be  unduly  large  or  small,  but 
there  is  nothing  constant  in  this,  nor  is  there  an  abnoniial  differ- 
ence in  the  weight  of  the  two  hemispheres.  The  convolutions 
show  many  anomalies,  but  there  is  in  them  nothing  specific.  On 
the  whole  the  convolutional  tj-pe  is  a  simple  one.  The  patholog- 
ical change  found  most  constantly  in  epilepsy  is  an  induration  or 
sclerosis  (gliosis).  This  affects  the  comu  ammonis  rather  often 
(4jt  to  lO^i),  more  rarely  the  olivary  bodies  or  cerebellum.     Besides 
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this,  small  patches  of  induration  occur  in  the  gray  matter  in  vari- 
OUH  pnrtti  of  the  cortex.  Chiutliu  Hiutn  a  diCTuHe  increase  of  ueu- 
ro^lia  tituiue  throughout  the  brain,  uiore  marked  when  the  ca^e  i< 
older  <F]g.  11)1).  Others  have  found  an  increase  in  the  neuroglia 
oells  (King8bur>').  In  old  cases  there  is  often  a  chronic  leptomeu- 
Inglf.is,  and  vjiacular  changea  due  to  the  fre<iuent  congestions  of 
the  brain  take  place.  These  eonsitiit  in  viuifOK'  and  fn»ifonn  di- 
lat*ition  of  vo«scIs,  with  evidence  of  small  licmorrhages.  Slight 
degenerative  changes  in  the  nen'e  fibres  are  also  observed. 

Bevan  I^wis  finds  in  epileptics  with  insanity  a  fatty  de- 
genenition  of  the  nuclei  of  the  "angular  cells"  of  the  second 
layvir  of  tlu^  niirtex.  In  tlic  Hoveror  and  later  stages  of  the  *li»- 
ease  this  nm^lear  degeneration  is  increiLserl  so  that  vacuoltts  are 
formed.  The  cells  of  the  dee|>er  layers  are  also  affected,  but  to  a 
less  extent.  The  change,  though  not  peculiar  to  epUejAsy,  is 
more  extensive  and  pronounced  in  this  diseaae. 

To  sum  up:  TIk*  anutoniical  btisiH  of  idiopathic  epilepsy  oon- 
sists  in  a  nuelwir  degeneration  and  later  a  vacuolation  of  the  cor- 
ticjil  cells,  beginning  and  most  pronounced  in  the  celli*  of  the  sec- 
ond layer.  Also  a  proliferation  and  increase  in  the  neurojrlia 
tissue,  this  <x*eurring  most  marketlly  in  various  islets  or  special 
areas  of  the  cortex.  The  blood-vessels  and  csonnective  tissue  are 
involved  only  secondarily  and  later. 

PhffSivloi/t/.— The  epileptic  fits  are  due  to  sudden  discharges  of 
nerve  force.  The  seat  of  the  discharge  is  the  cortex  of  the  brain. 
The  discharging  cells  are,  in  the  wnere  seizures,  the  large  motor 
oells,  the  fiuiction  of  whii'h  is  to  store  up  and  discharge  ner\*i» 
force.  They  are  umler  conlrul  of  the  sen8or>'  cells  (angular  cells)  , 
of  the  second  layer,  whirh  have  an  inhibitory  f»ower.  These 
being  diseases!  their  control  is  weakened!  and  the  motor  celln 
"explode"  perio<lieally.  ■  In  sensory  and  psychieal  epilepsy  The 
same  mechanism  exists.  The  more  highly  organized  cells  with 
large  nuclei  of  the  second  layer  are  congenitAlly  or  otherwise 
weak  and  di^eiised,  the  eells  below  them  are  not  maintained  in 
stable  equilibrium  and  hence  periodirally  break  down  and  "dis- 
charge. " 

The  fJiit(/twiiU  is  basetl  on  the  character  of  the  attacks  and 
has  to  be  made  from  liysterical  and  various  toxic  and  sympto- 
matic convulsions. 

The  aura,  the  .ncream,  the  quick  loss  of  consciousness,  the  di- 
lated pnpils,  the  tonic  convulsion,  the  bitten  tongue,  the  emptie<l 
bladder,  are  all  chanu't^risfic.  The  hysterical  patieut  sometimes, 
but  rarely,  loses  consciousness,  the  epileptic  almost  always.  Hys- 
terical patients  do  not  hurt  themselves  in  fallhig  or  bite  their 
tongue,  and  their  muscular  movements,  while  irregular  and  vio- 
lent in  character,  are  y«t  c.o-oT*i\uvLX«^  ^.e.AV*'^  VXve^-*;  \.W\uaA\.v«« 
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about,  kick,  strike,  etc.  Their  attacks  often  are  produced  by 
einotiou  and  are  ended  by  hoiuu  powerful  mental  or  physical 
impression.  The  slight  rise  of  temi>eniture  in  epileptics  rarely 
occurs  in  hysterics.  Petit  mat  and  epileptic  vertigo  are  distin- 
guished by  the  sudden  lapse  of  cons<!iousness  and  by  the  sudden 
pallor  and  fixation  of  the  eyes,  dilatation  of  the  pupils,  and 
slight  twitchiiigs  of  the  face.  Nocturnal  convulsions  are  usually 
epileptif. 

KclauipHia,  or  acute  symptomatic  and  reflex  convulsions,  can- 
not always  be  distinguished  frc>m  epilei>sy.  The  history  of  the 
ooso,  Uie  irregular  and  ofteu  prolonged  character  of  the  flt>  may 
enable  one  to  make  the  diagnosis. 

C(jur9e  and  /'ry/z/w*/*.— Epilepsy  shortens  life  to  some  extent ; 
most  cases  do  nut  live  beyond  the  uge  of  forty  or  fifty.  About  ten 
j>er  cent  becomN.'  demented  or  insane.  Five  or  ten  per  c!ent  get 
well.  The  remainder  reach  a  certain  stage  of  severity  in  their 
disooiw  and  continue  In  it  for  years.  This  severity  dei)end8  on 
the  treatment,  the  nature  of  the  attacks,  and  the  extent  of  de- 
generation which  the  organism  shows.  While  unquestionably 
treatment  cures  or  suppresses  tlie  di-setise  in  some  cases,  it  disap- 
I»ears  8iK>ntaneou.Mly  in  otliers.  The  prognosis  of  petit  mol  is 
worse  than  that  of  i/ratid  mat :  that  of  thetwo  combined  is  worse 
still,  yet  not  hopele.s8.  The  psychical  form  of  epilepsy  is  the  least 
amenable  to  treatment.  Epileptic  insanity  and  dementia  are  in- 
curable. Death  occurs  rarely  in  the  attat^ks  except  in  terminal 
8taK«s,    Tet  the  status  epilepticuM  is  always  a  source  of  danger. 

Epileptics  are  said  rather  freciuently  to  suffer  from  phthisis. 
Tliis  is,  however,  a  matter  of  infection  and  can  be  prevented.  It 
should  be  remembered  that  epileptics  who  have  only  a  moderate 
number  of  attacks,  six  to  fifteen  yearly,  can  get  along  comfort- 
ably for  years,  doing  their  work  and  enjoying  a  fair  share  of  the 
duties  and  pleasures  of  life.  Finally,  the  following  prognostic 
mleji  may  be  laid  down :  The  progr»osls  is  l^etter  in  males,  better  if 
there  is  a  hereditarj'  hLstorj',  better  if  the  fits  are  n«x'tarnal  or 
diurnal  alone,  better  in  grand  mot,  l>etter  if  fit*  occur  infrequently, 
better  if  tiiey  begin  after  twenty,  and  t)etter  If  due  to  extrinsic 
causes.  The  prognosis  is  very  bad  in  {>ost-hemiplegic  epilepsy 
and  epilepsy  due  to  organic  disease. 

TreatfUt-nl. — The  first  and  essential  rule  of  treatment  Is  to  take 
cases  early  and  treat  them  vigorously  from  tlie  start.  Children 
who  have  had  a  few  convulsions  during  the  first  three  to  five 
years  of  life  should  be  treatetl  as  if  they  might  develop  epilepsy 
between  the  ages  of  ten  and  fifteen  or  earlier.  The  recurrence 
of  a  fit  between  the  ages  of  five  and  ten  should  excite  appre- 
hension and  call  for  the  moKt  dilifient  treatment.  Another  rule 
is  that  when  epilepsy  is  recognixed  lu  eh\\t\Tei\\  l\\fc  caba  «!n«>:\^\3^ 
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treated  constantly  for  at  least  three  yean  after  all  attack)*  hare 

CoHJitftntionat  Treatmtnt. — AIohk  with  the  evolation  of  epi- 
lepsy there  ifl  probably  a  pro^ensive  (lifTiise  neuroglia  solerutiiK  of 
the  brain.  Whether  this  is  priiuary  or  secomlary,  it  ia  at  least 
pro|x>r  to  use  those  uieawureH  wliirh  appiireiitly  alTei't  this  neu- 
roglia proliferation.  Nitrate  of  silver  and  arsenic  and  p«trha|i« 
iodiilc  of  iKttiLssiuiii  are  rtrmfs  which  we  have  good  reai^ou  for  Im* 
lieviii^  air<H!t  thi»i.  Hence  I  advise  that  all  epil4*ptio8  aii  thd 
baMit  nuHlieatton  slioiild  be  given  courses  of  theno  drugs. 

Besides  this,  we  hUouM  use  nieaburrH  that  inrreaM'  viisonjotor 
touk}  and  strengtlirn  iind  steady  the  circulation.  Nothing  <\of» 
XXx'xvi  Ixitt^-r  than  water.  Epileptics  should  l>e  given  eihowerR, 
douches,  cold8i>onge-haths,  or  wt^timcksaccnrfllng  to  their  needs 
and  opix>rtunitieti.  They  should  also  drink  water  freely.  Again, 
the  nervou8  system  is  gn<atly  stemlied  and  <]uieted  by  mentaJ 
occupation  tliat  interests  one.  Nothiui:  is  niorc  unfortunate  than 
the  idlencAs  often  enforced  on  epileptic's.  I  have  seen  the  dis- 
ease absolutely  checke*!  by  having  a  boy  leurn  a  trade  that  U© 
liked. 

The  next  most  inii>ortant  indication  is  diet.  In  petit  mal  par- 
kieuirirly  an  nbHoliitcly  non-irritating  diet,  such  iis  milk,  meat, 
and  bread,  will  quickly  lessen  or  stop  the  attacks.  Meats  can  Iw 
taken  in  ino<leratioTk  if  eaten  slowly.  As  a  rule  it  is  a  little  safer 
to  kei'p  meat  out  of  oliilUren'H  diet  for  a  time;  but  In  adults  it  is 
not  ueccswiry. 

Kf  nioviil  of  IrritAtfng  causes.  Malaria  if  present  promotes  the 
convulsive  tendency;  so  also  do  lead  and  alcohol;  tobacco  d<»«« 
not  do  this,  but  its  use  is  better  stop|>ed,  as  it  is  liable  to  weaken 
vasoulftr  tone  and  impair  digestion.  Syphilis  causes  epile|>sy  only 
througti  pnnhK'iii^'  orpinic  chancres. 

The  rheuiiijitic,  t;outy,  aud  so-called  tubercular  diatheses  do 
not  staud  in  auy  close  n*latioM  to  ejiilepsy.  The  condition  kmivm 
as  lithfemia,  however,  in  which  there  is  insufficient  oxidation 
and  excretion  of  products  of  tissue  waste,  need«  attention.  Henc« 
the  use  of  bic^rbonale  of  |>otnsh,  the  alkaline  mineral  waters,  and 
a  restrict^nl  diet  is  not  rarely  iii<licated. 

The  im|»rirtAnce  of  reflex  irritations  has  been  much  overesti- 
mated. Still  they  must  bo  considered.  The  most  serious  are 
those  arising  frouj  the  gastrt>-intestinal  tmct,  the  sexual  t)r;ran&, 
and  the  eyes.  Phimosis  if  pn»sent  must  be  relieve<l.  and  mastur- 
bation or  sexual  excessej*  «toppe<l  if  possible.  It  is  admitted 
now  tiiat  removal  of  the  ovaries,  even  if  <liseased,  never  cures 
true  epilepsy,  though  it  may  help  hysterical  convulsions. 

Astigmatism  and  hyi>ermetrf>pia  should  be  corrected;  also 
ocular  in.sutnciencies  if  these  are  pronounced. 
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Proper  attention  to  the  frequent  constipation  and  dyapep«i» 
is  of  course  neceRsary.  The  use  of  hat  water  is  often  ^ervitreable, 
a  glaae  being  sippe<l  slowly  before  the  mnrniug  and  evening  meaU. 
This  helps  also  to  CArry  off  the  bromideR  anil  wash  out  the  system 
generally.  To  still  fuKher  promote  this,  a  purge  should  be  t^iven 
every  fortnight  or  month.  Out-door  life  and  active  physical 
eiercise  are  indorsed  by  Hippocrates.  They  do  not  have  any 
Bpeciho  influence  unless  aMSociate<l  with  i^iiie  employment. 

Specific  treatiueiit.  The  drug»  which  liave  obtained  and  held 
a  reputation  as  anti-epilepticA  are  not  numemus.  They  are  the 
bromides,  chloral,  chloral-aujide.  belhulonua.  7.ino.  uitro-gly<*erin^ 
anti  pyrin.  Of  less  value  are  digituUs,  cannabis  indica,  borax, 
valerian,  and  er«ot.  As  adjuvant  drugs  we  have  quinine,  strych- 
nia, iron,  the  phosphates,  ar&«^nic,  silver,  the  alkalies  and  iodides. 
The  most  valuable  of  the  specific  drugs  are  the  bromides. 

All  bromides  Jict  alike  in  this  disease.  If  uiie  does  not  cure 
another  will  not.  Occasionally,  flmnffing  or  mixing  reduces  the 
attacks  for  a  time  and  Ijenellts  the  stomach.  The  Itest  bro- 
mides are  ThoHC  of  pota^ium,  sodium,  strontium,  ammonium,  and 
hydrogen  (hydrobromic  acid). 

Bromide  of  ixitiuwium  is  the  most  trustworthy.  Bromide  of 
sodium  is  more  agreeable  to  the  taste,  le^s  irritating  to  the  t«tom- 
ach  mid  milder  in  its  eftects,  but  is  eventually  just  a^  depressing 
as  other  forms.  Bromide  of  ammonium  tias  a  brief  stimulant 
effect  on  the  circulation.  Bromide  of  strfmlium  has  no  advan- 
tages time  I  can  <]iscover.     Broudde  of  gold  is  of  no  use. 

Hydrobromic  acid  is  useful  in  thom*  ca-scs  in  which  thcr»>  ar«» 
indigestion  and  phosphaturiu  and  an  alkali  is  contrainditvited. 
It  pnxlnces  acne  less  readily  than  the  alkaline  bromides. 

Brf>mides  should  l>e  given  in  daily  dtwes  of !  i-*  increased  grad- 
ually until  the  attacks  are  8Ui»pref<.ied  or  the  dose  reaches  :  iv.  to 
3  i,  daily.  Few  patients  can  tolerate  more  than  this  latter  dose. 
Thoroug:h  bromidiwition  should  be  always  tried  if  necessiir)'  to 
etop  the  llt«,  and  it  may  1>e  occasiiinally  repeated.  But  hromidi- 
ZJition  is  sometimes  injurious,  eveti  making  the  disease  worse, 
find  it  must  always  he  employwl  with  caution.  When  the  fits  are 
suppressed  the  bronddes  should  l>e  reduced,  but  never  entirely 
stopj>ed  for  at  least  two  years  after  the  last  fit.  In  most  cases, 
and  especially  in  nocturnal  epilepsy,  an  e^ttra  teore  dose  of 
bromide  or  bromitle  and  chloral  .should  l>e  given  nt  night.  It  is 
very  imf>ortant  that  the  bromides  should  be  chemicjilly  pure 
(most  samples  are  not),  that  their  use  shouUI  he  continueil  a  verj* 
long  time,  tisul  that  their  depressing  etTects  should  be  olTset  by 
tonics  and  all  possible  rol>orant  measures. 

Brtimides  lessen  the  fits  in  from  eighty  to  eight\'-five  per  cent 
of  ea«e«.    They  do  no  good  or  do  actual  harm,  as  regards  fre- 
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quency  of  attacks,  in  from  Ave  to  ten  per  cent  of  csa«e8.  Bro- 
uiidea  do  no  actual  ^^ood  to  the  patient  in  a  luach  larger  propof' 
tioii  of  caseH. 

To  prevent  bromide  acne,  arsenin,  o&loiuin  Bulphide,  baths, 
and  diuretics  are  the  bent  mcaflurcH. 

To  prevent  broiuidiitntion,  one  bhould  adopt  alt  ]KiKsil>le  robo- 
raut  iueasun>8;  u»e  »all-watcr  baths  and  regular  ph.VHJcul  pjtercliie, 
l^ive  bloclc  coffee,  calTeinc,  cocraine,  mineral  acids,  ytrychnine, 
bitter  tonicH,  cod-liver  oil.  In  all  l'okos  the  p^^tlent  should  dilote 
the  drujf,  preferably  with  carbunic-acid  water  or  Vichy,  in  Ihe 
proi>ortiun  of  six  ounces  of  water  to  u  scruple  of  the  dru^c-  A  few 
drops  of  phosphoric  acid  may  l>e  adde<l  to  this. 

The  ronfinuous  adnnnistration  ot  an  alkaline  bromide  in  an 
alkaline  water  M»nietimeH  ufTcfts  the  bladder,  and  Then  the  bro- 
ndde  ciui  be  given  di.ssolvetl  in  hydrobromic  acid. 

The  b<»!>t  substitutes  for  the  bromides,  when  these  do  no  Kood 
or  do  harm,  are  belladonna,  jelnc,  strychnine,  glonoio,  borax,  and 
antipyrin. 

The  l>est  non-speciftc  adjuvants  (drugs)  to  the  bromides  are 
potJLssium  iiKlide(in  Hvphilitic  epileiwy),  potassium  biriirb*uiate 
(in  liflui'Miic  niid  rlu-nmjitic  states),  carbonate  of  ammonium,  the 
bypniiliiKspliitcN,  arwuic,  iron,  and  quinine. 

Tlie  l>Mst  speeihc  ailjuvant  to  the  bromides,  as  Seguin  has 
shown.  iH  «.*litoraI  hydrate.  By  addiiik'  ilve  or  six  grains  of  this  to 
a  mixture  Hw  bromide  dose  can  In?  rednt'eil  one-half  and  the  flt» 
still  be  I'ontrolled.  (.'liloral-anude  lutb  a  similar  effect.  Both 
these  drii^'H  will  sometimes  affect  the  eyes  and  stomach  unfavor- 
ably.    Children  l>ear  nearly  as  larife  do^^ies  of  bromide  aa  adult«^. 

The  remcflies  that  are  esiK'cially  UMcful  in  j*etif.  maJ  are,  after 
the  bromides,  bromide  of  camphor,  belladonna,  f^lonohi.  canna- 
bis indien,  coiMiver  oil,  erjjot,  counter-irritation  at  the  back  of 
the  neck,  and  cold  spinal  douchcH. 

Forc[)iIepsy  in  cliildren,  besides  the  bromides  it  is  souietiines 
advisiible  Ut  employ  milk  diet,  it^st.  and  mide  of  zinc. 

Ill  hemiplejcic  and  in  Jacksoidan  epilepsy  the  actuni  cautery 
ap[)li<'d  over  the  walp  Is  beiipflrial.  For  nocturnal  e]iilepsy  one 
mny  increase  tlie  dose  of  bromide  at  ni^hl  and  jidd  chloral  or 
tliKJlnlis.  Strychnine  is  sometimes  useful.  Raising'  the  head  of 
the  bed  or  making  the  patient  sleep  In  a  chair  at  ni^bt  are  luecis- 
ures  that  may  be  fried. 

For  hysterical  ami  erethltic  oases,  with  or  in  placeof  bromides 
^veadiet  of  milk  and  ve^^etables.  and  try  turpentine,  valerian, 
orpine.     Belladonna  i»  usually  contra-indicated. 

Counter-irritation  by  means  of  blisters,  issues,  and  aetona  at 
the  bock  of  the  neck  is  of  doubtful  value. 

For  the  staluft  evlVevti<^\Ml  %we  larfge  eneniata  of  chloral  and 
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I6xuetic«  and  purges.  Veueset-'tion  is  often  efficacious,  morphine 
is  dangerous,  chloroform  ia  only  palliative,  and  nitrite  of  amyl 
U  of  Utile  value. 

To  prevent  impending  attacks  the  best  remedy  ie  nitrite  of 
amyl,  which  may  be  carried  in  a  phial  fltlcd  with  cotton.  Inhala- 
tion of  ehlorofonn  or  minuoniH,  Ihf^  internal  administration  of 
lonia,  spirits  of  lavender,  ur  alcohol,  a  sternutatory,  and 
■pressure  on  the  carotids— all  are  uioaHiiros  which  Hoitietimea  Htop 
the  attack. 

Alterative  and  habit-breaking  drugs,  such  as  mercury,  iodide  of 
potassium,  an*enic,  and  antimony,  are  uneful  in  epilepsy,  especially 
in  acquired  forms  due  to  load,  alcohol,  and  syplulis.  Bromides 
stop  the  fits  oftener  if  given  early  in  the  disease,  if  given  to  young 
children,  and  if  given  in  cases  that  develop  after  twenty-one. 

Injuries  to  the  head  which  have  caused  a  fracture  or  a  con- 
tusion of  the  brain  are  the  luTjst  frequent  traumatic  irritants. 
Whenever  epilepsy  can  be  ilistinctly  traced  to  a  blow  on  the 
head  the  question  of  trephining  should  be  brought  up.  If  there 
is  a  history  of  fracture  or  present  evidence  of  fracture  or  even 
evidence  of  nevere  head  i^ju^>^  trepliining  is  justifiable.  The 
more  marked  tlie  evitJcnco  of  a  degenerative  constitution  and  the 
\e»s  marked  the  evidence  of  real  l>raLn  injury,  the  less  hopeful 
the  prognosis.  On  the  whole,  surgery  can  do  little  for  acquired 
and  nothing  for  idiopathic  epilepsy. 


CHAPTER  XXIL 


HYSTERIA. 

Htstkuia  is  ft  chronic  functional  diHorder  charaot^Hzeil  bjr 
BervouHoi'iHVHof  an  cnii'tiuaal,  couvulnivt*,  or  other  nuturftuut  by 
an  iuterparoxysiiml  Htat*-'  in  whit-h  certain  umrkH  or  «li^'iu/itn  art* 
prutfent.  Hysteria  Ik  esstnitially  a  ]).«y(*lioHis,  an<l  the  iltintinani 
syiuptoiUH  art*  attributnhit*  to  Uisonler  of  the  cortiwil  aretiA  of  thu 
bruiu.  Its  coiiipont'iitH  aro  the  paroxysms,  or  "crini^H"  a»  they 
OTb  ealleU,  on  the  one  hand,  unrl  the  [leeuhar  tsyinptonin  of  an 
luterparoxyKiua)  state  on  the  other  hand.  The  diseiiM^  is  to  tie 
regarded  ti»  a  definite  one,  having  a  certain,  a»  3'et  uuknowii, 
fmthological  ba^iK  nnderlying  it.  Tlie  ntae  of  the  word  nhould  he 
luuoh  more  restricted  luid  deOnite  than  ha«  hitherto  been  the 
fatthion.  There  are  two  forms  of  the  dineafte,  hystoria  major  aiid 
liysteria  minor. 

ICtioi  I  if/ 1/.— Of  the  prediKi>o«inj^  cause**  heredity  is  the  mo«t 
important.  In  about  wventy-llve  i»er  cent  tliere  is  ahif*tory  of 
hysteria  or  some  neurosis  or  ptnyciiotjJK  in  the  parents.  The  ditteaii^i 
IB  traubmittod  more  often  by  the  mother.  Heredity  it*  partieu- 
larly  apt  to  be  important  in  tlie  liysterla  o(  children ;  it  im  a  much 
smaller  factor  in  hysteria  of  adult  males.  A  hereditary  history 
of  rheumatism,  gout,  and  tuberculosis  is  of  very  doubtful  ini- 
{lortance.  Hy.steria  is  a  disease  of  luirly  adult  life,  most  oascA 
occurring  between  tlie  a+jej*  of  from  flfteen  to  twenty-five  in 
females;  it  occurs  later  in  males.  HyRt^ria  att-acks  children  be- 
tween the  ages  of  eiKht  and  flfteen,  cliielly  between  eleven  and 
fourteen.  The  diseaiie  affects  wo!tien  more  than  men  in  tlie  pro- 
fHirtion  of  four  tu  one.  varying  niucli  with  race,  eliumte,  and 
occupation.  Hysteria  fx*cura  in  all  cla«se9  of  life,  but  rather  le^s 
frequently  in  the  inidUlo  cla88e8  than  among  the  poor  and  the 
very  rich.  Male  hysteria  is  more  frequent  in  the  i>oorer  cla««efl 
who  are  subjected  to  the  exciting  influences  of  alcoholism,  pov- 
erty, injuricM,  etc.  Hysteria  is  certainly  nnich  less  frequent  in  its 
Beverer  forms  in  this  country  than  in  some  parts  of  Kuro|>e,  par- 
ticularly France.  In  my  ex|R»rience  it  i»  much  less  frequent  tban 
epilepsy  in  the  northern  and  eastern  parts  of  this  countr>*.  U 
occurs,  however,  quite  frequently  in  the  nejfroes  and  also  in  the 
l^tin  races  of  this  tnuntry.  Hnd  methods  of  education  and  bad 
family  training  undoubtedly  tend  to  promote  the  development  of 
the  disease. 
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The  most  Important  sinf^le  exciting  factor  is  powerful  emotion, 
particularly  fear.  Other  emotions  of  an  allie<^i  charwfter— excite- 
meut.  sorrow,  anxiety — may  bring  on  attacks.  The  disease  can  be 
d'?veloped  by  imitation.  Injuries  comlihied  usually  with  mental 
shock  are  fruitful  causes  of  pri«Iucintf  hysteria.  The  infe^-ttoua 
fevers,  syphilis,  diffuse  hemnrrhag-es.  the  poisons— lead,  nlenhol, 
mercury,  and  tobaceo — the  administration  of  ether,  mental  and 
bodily  ami  sexual  excesses  are  all  importiuit  agents  in  developing 
the  disease. 

St/mptomji.— The  symptoms  of  hysteria  are  best  described 
under  two  general  heads— first,  those  of  hysteria  minor  or  the 
hysterical  condition,  and.  second,  those  of  hysteria  major. 

1.  Hysteria  minor  is  characterized  by  the  interparoxysmal  con- 
dition of  emotional  weakness,  nervousness,  hypera\stheslft  and 
pains,  and  by  crises  of  an  emotional  charaeter.  In  hysteria  minor 
there  are  no  permanent  obje*itive  nnirks  like  nnrestliesia  and 
paralysis,  and  no  decided  convulsive  seizures.  The  patient*  who 
is  aluiost  always  a  girl  or  young  woman.  RT'tflimlly  develo[« 
on  undue  sensitiveness,  the  mind  is  depressed,  and  she  yets  easily 
alarmed.  She  has  feelings  of  nervousness  iiiu\  lacks  control  over 
the  emotions,  she  laughs  and  cries  very  easily  and  yields  to  every 
hnpulsa  She  snfTers  from  headaches  which  ore  usually  vertical 
and  often  severe  and  chronic,  and  from  spinal  pains.  She  sleeps 
as  a  rule  rather  badly  and  often  has  disiigreeable  dreams.  She 
hiis,  under  any  little  excitement,  sensations  of  tickling,  fulneNi 
or  choking  tn  the  throat,  fonning  the  condition  known  as  globus. 
Exciteiuunt  also  brings  on  attacks  of  trembling  or  chilly  feelings 
which  come  and  go.  There  is  more  rarely  a  considerable  amount 
of  vasomotor  instability,  as  shown  by  flushings  and  by  coldness 
of  the  extremities. 

She  has  with  more  or  less  frequency  distinct  crises  of  an  emo- 
tional character,  during  which  she  laughs  or  cries  without  ap- 
jNirent  cause,  or  at  least  to  an  extent  beyond  her  control.  She 
may  have  attacks  of  vomiting  or  hciidache,  or  of  intense  mental 
excitement  amounting  ahnost  to  delirium.  In  some  cases  the 
patient  has  sonmambulic  attacks  at  ni^ht.  or  sthe  may  have  under 
n  little  excitement  attacks  of  cerebral  automatism  during  which 
slie  involuntarily  does  things  that  she  is  entirely  unconscious 
of  when  she  comes  out  of  the  attack.  The  crises  are  followed  by 
a  copious  discharge  of  very  liffht  urine.  Hysteria  minor  is  closely 
allied  to  a  condition  of  neurasthenia  or  of  simple  nervousness.  It 
is  associated  with  neurasthenia  oftentimes,  and  is  to  be  distin- 
guished from  it  chiefly  by  the  peculiar  psychical  state,  the  hyper- 
lesthesUv  and  the  crises  which  have  been  described.  Even  in 
hysteria  minor  there  is  a  degree  of  that  peculiar  mental  condi- 
tion which  will  be  described  later  and  which  i»  knuwn  as  sug- 
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g^eetibflity.  Hyflt«r!a  minor  ifi  a  iliseosc  which  belongs  especially 
to  childhood  and  early  womanhood.  It  in  very  liahl^^  t<»  become 
aiueUoriLTed  and  diKappi*ar  a  lirtle  hiter  in  life  or  undnr  the  [n- 
tlucnre  of  proper  treutiuent,  but  it  may  continue  or  pa«s  into  the 
luiijor  form. 

*3.  HyHteria  major  is  ohanieterized  by  interparoxystual  maai- 
ft'stationH  of  ana'slhoHta,  (MiralyHes,  contractures,  tremors,  r»cral- 
iar  mental  conditions,  nnd  hy  paroxyMJiH  of  an  emotional,  con- 
vulsive, or  other  wrious  nature.  Hysteria  major  Ib  what  \n 
usually  meant  when  one  KpeakH  of  hysteria;  it  inc'liide»  uico 
hystero-epilepsy.  The  onset  may  \ye  ^lulual,  hut  not  infre- 
quently it  follows  some  Hhock.  the  first  symptom  being  a  ctmvul- 
sion,  a  paralysis,  or  some  emotional  outburst. 

Tim  aymptnmit  uf  the  nntft^s  are  the  most  Ktrikinff  and  will  he 
dcsenl>etl  first.  The  luoe^t  common  of  the  |>aroxy^m8  of  hysteria 
are  emotitmal  outbursts  of  cryiny  or  laughing;  after  thi^  come 
motor  disturbances  in  the  shape  of  convulsions  of  various  types. 
Besides  this  wv  have  attacks  of  severe  pai]»,  fonnint?  neuralgic 
crises;  attiioks  of  nausea,  K'"*ti''dyia,  and  vomiting,  fonnin(jr  gm- 
trie  crises;  mucli  more  rarely  there  are  prolon(^l  attacks  of 
hysterical  couching.  hiccoughlnK.  sneezing,  or  rapid  lireathing. 
The  hysterical  seizure  may  also  tiike  the  furm  4if  attacks  c^f  trance 
and  lethargy,  eatalepeiy,  a^uuefiia,  and  cerebral  automatism. 

The  emotional  crises  are  ehanicteriz*»d  by  appearing  without 
any  go<)<l  cnnse;  the  piitient  lniigb!<i  with<mt  ronj*on,  and  the 
laughing  continues  and  in  ijuile  beyond  her  jKiwer  of  control. 
In  the  same  way,  and  nitlier  more  fivquenlly,  crying  atljtck»  or 
attacks  of  furious  anger  and  exeitement  come  on.  i\ftsoclate»l 
with  thcMC  outlnirsts  there  is  almost  always  a  iweuliar  seiuation 
of  Homethtng  iii  tlie  throat.  It  is  describe<l  sometimi's  as  being  a 
ball  i)r  prt'ssure  or  a  .MjueH/ing  w'usation.  It  is  calleil  bystericAl 
globus,  atiil  iH  due  usually  to  a  parti^stbesia  of  the  ner>'e8<»f  the 
throat  luid  larynx,  but  o<*casioimlly  there  is  also  a  luusculnr 
spiufm  nf  tho.«<e  parts.  Following  the  crises  there  in  a  prr>fu8e 
di»OiMrge  ijf  i>ale,  limpid  urine. 

Hysterical  <'onvulsion.s  have  two  rather  well-deflned  tyi)e». 
One  of  them  is  that  which  comes  on  also  in  hysteria  minor  ami 
is  the  or<linary  form  of  hysterical  convulsions;  the  otlier  is  a 
much  more  severe  diHturl)ance  in  every  way  and  is  Icnown  as  a 
hystero-epileptic  or  hysteroid  attack.  In  the  hysterical  con\-ul- 
flion  the  iNitient.  under  the  inflneue*'  of  some  excitement,  hi- 
jury,  or  acute  gastric  disturbance,  rather  suddenly  falls  down  and 
begin.s  to  go  through  various  irregular  nmvements  of  the  body, 
such  as  thrashing  with  the  arms,  kicking  with  the  legs,  throwing 
the  head  from  side  to  side,  rolling  about  on  the  bod  or  floor.  In 
the  more  distinctively  convulsive  seizure  the  htinds  and  anus 
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and  finffprs  are  fleied,  the  lejjn  and  fe^t  are  ext^rdwl,  the  eyes 
aregeiienilly  clo(i««l,  tlie  eyeballs  ofton  convei>retl  or  uiovecl  about 
irregularly,  the  pupils  dilated.  There  is  noiue  lefweiiing  of  Mensa- 
tiun  over  the  bwly  aiid  of  the  conjunctiva?.  The  patient  often 
utters  noineit  or  8crea.nt8  at  intervals.  8he  may  bite  her  lips,  bat 
doeti  not  bite  the  tongue,  nordoe^  kIic  e%*er  burt  herself  in  her  va* 
rious  contortionH.  The  artjick  inuy  lost  for  half  an  hour  to  several 
hour8.  unless  some  iuea>>urev  are  t^tnn  to  break  it  up.  In  other 
forms  of  hysterieal  eouvulsion  there  in  gitnply  a  general  »htLkiii^ 
or  trepidation  of  the  body  as  though  the  patient  had  a  chill;  iu 
otlter  cuses  again  the  main  type  of  movement  is  that  of  opistho- 
tonos, the  patient  riving  U|>  upon  the  heail  and  lieels  and  andiing 
the  txxly  as  in  tetunus.  Again  the  attack  may  consist  simply  of  a 
Uttle  rigiditj'  of  the  body,  or  of  a  series  of  rhji-luuieal  niovenients 
of  the  heail  or  trunk  or  limbs,  the  patient  sitting  up  and  oscillat- 
ing the  liead  or  swayiuf^'  Hie  trunk  or  luoviug  the  arms,  uttering 
at  the  same  time  incoherent  words.  In  children  the  attacks  may 
be  associated  with  ixK*uliar  noises  and  movements  in  imitation  of 
oniiiiAls,  such  as  the  growling  of  a  dog  or  the  uiewtag  of  a  cat. 
Thi.H  condition  is  ealle*!  therio-miniicry.  In  some  inKtan(H»s  the 
attack  may  be  accomi»anieil  or  may  end  in  a  condition  of  mental 
excitement  appwmehing  delirium.  The  jiatients  while  suffering 
from  these  iseizures  generally  appreciate  what  if*  going  on  al>out 
ttieui,  and  will  often  respoml  to  kouic  htem  order  for  them  to  cease 
or  will  be  brought  to  a  state  of  (quietude  by  pre**ure  uikui  some 
IJart  of  the  hoily  which  provokes  pain.  In  women  in  particular, 
pressure  over  the  ovaries  or  epigiustrium  will  abort  the  attack; 
the  application  of  cold  water  or  an  emetic  will  4I0  the  same. 

TTie  SympUnns  uf  the  InUrparoxyttmal  State. — Between  the 
crises  the  patient  may  1>*>  in  a  fair  condition  of  general  health, 
but  usually  presents  certain  <]efitiite  chronic  manife^tatious  of  the 
diseasf*.  The  most  characTteristicare  sensory  eymptonis,  paralyses, 
and  contrai^tures. 

Sensory  symptoms.  These  consist  of  cutaneous  and  nnicoua 
hypenus1he»iia  ami  amesthesia  and  anesthetic  disturbances  of 
the  ai>c<Mal  senses.  Cutaneous  ana'sthesia  (tccun*  in  three  forms: 
the  common  form  is  that  of  heniiamrsthesia  involving  one-half 
of  the  body;  next  in  frequency  is  the  segmental  aiuesthesia  in- 
volving an  ami  or  a  leg  or  part  of  the  face  or  head:  rarest  of  all 
the  forms  is  a  disseminateii  anH*sthesia  f>ecurring  in  the  fonn  of 
patches.  These  various  modes  of  distribution  are  shown  in  the 
accompanying  tlgures.  The  anwsthesia  is  a  pain  ana'sthesia 
chiefly.  The  tactile  and  thermic  sensations  are  less  marke<lly 
affected.  The  anaesthesia  is  in  some  rare  cases  transferable  by 
means  of  magnets  or  electrical  irritants  or  by  suffgestion.  The 
ans^sthesiH  can  also  be  lessened  or  removed  temporarily  by  the 
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upplicution  of  mo^riotji  or  coins  or  pieces  of  metal.  For  example, 
tf  ti  silver  coin  is  fa«teiie(l  upon  tlie  tuiwsthetio  area,  in  the  courtte 
of  a  few  uinutefl  or  a  few  hount  there  will  be  a  zone  of  noruiiU 
sensation  under  and  ar<»und  the  coin.  SomettiueM  the  tempera- 
ture of  the  Nkin  upon  tho  nnfesthetir  part  is  lowered  3'  or  4  F.. 
and  upon  pHckinij  tlit*  skin  blood  does  not  flow.  The  amestliesin 
is  oftener  upon  the  left  side  in  the  proportion  of  three  to  one. 
Hystfrioal  anH-sthesiaK  are  not  acoonipanied  wilIi  nubjeotive  p*n- 
»ati(»n8  like  orj^anic  anwBtheMiae.  The  bkin  ri^flex  is  UMially  alK>l- 
iHh**d.  Antt>bthettias  of  some  kind  occur  in  a  very  lari^'  proportion 
of  chronic  forms  of  hysteria  major.    They  are  rare,  however,  in 
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children,  and  are  rarer  in  women  than  in  men  in  the  author's  ex- 
ptTit^iii'e.  Anifjilhesiaof  the  uiucoUKniendtrHnes  is  present  ehiedy 
in  Ijeridiuiipsthcsia;  it  then  involvestlir  tnuroiis  membrane  of  the 
iin>ntli  mill  tliriiul,  and  to  a  Icks  extent  tliiit  i>t  the  nose  and  Klot- 
tit^.  Ueiiiiana'8tlu^ia  Jm  UNiially  ai^ompjuiietl  with  hoiiif>  heini- 
pterin  and  oTten  with  some  tremor.  tSejjrittental  ana■^the»ia  ia 
also  often  neconipanied  with  rtoine  degree  of  paralysis  of  the  part. 
Vihual  anmHtlu'^ias.  One  of  the  most  common  of  tlie  perma- 
nent stijrmatH  of  Ijysteria  ik  an  Hme^thetic  condition  of  the  n.-'tina. 
The  re^utt  of  tliiK  is  the  production  of  a  oonoentric  limitation  of 
the  visual  field  and  a  disturbance  in  the  color  sense.  Complete 
loss  of  this  sensi'  may  take  pla(.*e  or  there  may  l>e  a  variation 
iu  the  way  in  which  the  colors  are  i^rceived.     There  may  be  also 


a  diHtinct  Uiiuiiiutioii  in  the  acnity  of  vision  or  even  a  complete 
Io«.s  of  Hi^'ht  of  one  eye.  The  visiinl  tlisturbanoe  is  nio8t  ooiiiuion 
with  heiniance^thesia.  It  is  more  marked  on  the  afTiH;te<l  Hiile, 
but  exists  to  some  extent  on  the  healthy  side.  The  limitation  of 
the  QeUls  is  ^huwn  in  the  iiceoinpanying  eiU  (Fif^.  1D3). 

Hefirinfjj.  There  is  sometimes  a  diminution  in  the  acuity  of 
hearinj^  of  one  ear,  and  tliis  oiwurs.  if  present,  in  connection  with 
hemianiestlieMia.  There  may  also  J>e  a  los«  of  hearing  to  high 
and  low  noteij,  while  hearing;  is  apparently  fairly  good  to  notes  of 
medium  ran^;  and  finally  there  may  be  a  diminution  in  hearing 
by  boue  ounduotiou,  while  hearing  by  alirial  eouduutiou  is  but 


Fia.  168.— Htbtkrical  T^ahb  or  Cot/tR  SKims  and  Luutation  or  Vibi-al  Tiwld. 
Color  Hiiie  KbwDt  In  left  eye  odiI  field  connw:i«d;  In  rtfrht  eye  field  ]ve»  con- 
tracted; ord«r  of  «pprvci«tilna  of  cnlnrs  fitim  witiiont  in  vas  yeUow,  Tlolei.  blue, 
red,  green  (obeervation  by  Dr.  E.  S.  Ptvk). 


little  impaired.  thiB  being  due  probably  to  an  amesthesia  of  the 
acoustic  nerve. 

Disturbances  of  taste  In  the  form  of  aniesthesia  or  panesthesia 
are  quite  frequent  and  are  important  signs  in  hysteria.  The 
los8  of  the  sense  of  tai*te  may  only  involve  the  back  |>ortion  of 
the  tongue  and  the  patate;  in  other  words,  the  taste  Held  is  here 
limited  av  it  is  witli  hearing  and  viKir>n. 

The  sense  of  smell  may  he  abolished,  but  this  usually  occurs 
in  connection  with  heintana'stheHia. 

Hyperiesthesias  and  neuralgias.  Pure  neuralgias  are  some- 
what nire  in  true  hysteria,  but  h>iiera*8thesia  and  pains  of  vari- 
on.s  kinds  are  not  at  all  infrequent.  I l>'p»erw8the«ia occurs  in  the 
form  of  patches  at  different  parts  of  the  bocly.  These  sensitive 
pointti  may,  when  prea&ed  upon,  briug  on  paroxysms  of  various 
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kiudfl,  and  they  are  therefore  calleil  the  liymtcrogenlc  zones  (Pig. 
X9S).  The  tiioHt  ruiuiiioti  seat  uf  thes*^  zonen  hi  women  inoverilie 
ovariei);  ui  men,  iu  rei^iunttt'orretKponditt^to IhuovuxieHajidQn  the 
ftcrutuiu.  Hy»teragenic  kodbh,  however,  ituiv  be  fouiid  just  Imv- 
iiouth  the  luuuuuary  Khviid.  oil  the  ejiit^tuftriuui^  along  the  bpiiie, 
and  hi  other  phices.  These /.ones  are  sensitive  areoA;  theycAn  In? 
made  to  dieuippear  by  iipphcatious  of  electricity  aud  by  refriger 
atiou  and  counter-irritation.  HyHterieal  t>i«ticnt«  oft«n  suffer 
from  local  headaches  which  are  npt  to  be  confined  to  the  top  of 
the  head  or  to  the  sideii  near  the  temples.  The  pain  i«  M*vt*re^ 
Mharp,  and  boring,  mid  may  t*xiu'frbate  with  such  intenHity  as  to 
prodiiee  syuiptonis  ahnost  rt>i<embling  uteningilJH.  Tht*  »<]>i>t-hko 
pains  are  known  on  liystcrioal  ohivus.  Hysterical  i»iili*MitK  <K*<*a- 
slonnlly  have  mi|;raine,  facial  neuralt<ia,  i  ml  inten*rNStal  nuurul- 
gia.  Muf^h  more  often  tliey  have  pains  alon^  the  Npine,  prodnc- 
iutf  symptoms  of  spinal  irritation.  Hysterii-ul  patients  iLi)n>  have 
at  tinier  attacks  of  {ulpitation  and  pains  over  the  lieart,  <'on»(ti- 
tuting  what  is  known  as  ]>seudo-angina.  Sueh  troubltw  ui«  uiocb 
more  frequent  in  women. 

Motor  symptoms.  The  motor  symptoms  of  hysteria  are  pand- 
ytH»H,  umyoafhenia,  e«ntnu»tures,  tremor,  and  ehoreie  and  atajie 
movements.  The  piirulyMea  of  liysteria  take  the  form  of  liemi- 
plegia,  iMirapIe^ia.  antl  nmiHiple^^ias.  Hysterical  heniipU'f^a  oc- 
curs usually  ratiuT  suddenly^  often  as  the  result  of  tiume  ueverc 
shock.  The  k*ft  fide  is  more  fn^'quently  attacked.  The  arm  is 
most  alTeoted,  the  leg  next,  wliik*  ttie  fiiee  is  hardly  ever  in- 
volved. The  paralysis  is  not  an  aljM>]ute  one,  and  tlie  patient  is 
able  to  drag  himself  along.  The  deep  reHexes  are  usually  not 
exaggerated  and  they  uiay  be  for  a  short  time  absent.  The  paral- 
ysis is  thitK  a  flaeeid  one.  Tho  gait  of  the  patient  is  difTerent  from 
that  of  hemiplegia  due  to  organic  disease ;  in  hy.«iterieal  henu- 
plcgia  the  patient  dntgs  the  pandyzed  leg  after  him.  In  organic 
hemiplegia  the  patietit  swings  the  ]>aralyxeil  leg  around  in  a  half 
elrele.  This  peculiarity  of  the  gnit.  tlie  absence  of  exjiggerated 
reflexes,  the  abta-nce  uf  pjiralysii*  of  tlu'  f.'U'e.  luid  the  presence 
very  commonl y  of  other  hysterical  sligmatji  ar»»  sudlrient  to  en- 
able one  to  make  the  dingnottis.  Sometimen  the  face  on  the 
afTecteil  side  i»  slightly  drawn  by  a  siuiMin  so  tliat  it  appears  tn  Ito 
paraly/^.  when  It  really  Is  not  (Charcot).  Monoplegias  alTeet 
the  arm  or  leg.  very  rarely  indetni  llie  face,  necasionally  the  cyo 
maseleR.  an<l  most  commonly  of  all  the  mundes  of  the  larynx. 
Hysterical  monoplegia  is  usually  aceoni|>anie<d  with  ana*sthesia 
of  the  affected  part  and  by  other  symptoms  of  hysteria.  Therp 
are  no  serious  atrophic  changes  or  disturbances  of  the  eleotrie&l 
reactions.  Hysterical  eye  ppJsles  show  theinselves  in  the  ft>no 
uftenest  of  an  iuaufl!lt\euc'VolUw\vv\AiTvu»lxwli-,vavi<ih  more  rarely 
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by  a  paralysis  of  the  thin!  nerve  or  some  of  \ts  hranrhes.  In 
hysteric'&l  palny  of  the  larynx  the  aUUuotors  are  involved  so 
that  thk*  patient  ciuinot  speak  aloud,  and  the  oomlltion  ih  culled 
hysterical  aphonia.  Tlie  trouble  often  comet}  on  Huddt^nly,  the 
patient  CUidiii^  that  he  caunot  t(i>eak  above  a  whi«iier.  The 
jMiralyHii)  is  not  so  great  but  that  the  udductura  can  be  approxi- 
mated iu  coughing.  The  trouble  in  diHTinguiKhed  from  larynfj^eal 
inflammation  by  imii>ectiou  of  the  affected  piixt.  Tlie  abtluctora 
of  the  larynx  and  the  tongue  an<l  otlier  muticle«  of  articulation 
are  in  very  rare  ca^es  alho  involved,  and  hysteria  may  produce 
eymptomfl  resembling  a  bulbar  paralysis.  Paraplegia  in  a  rather 
common  form  of  hysterical  i>alsy;  it  is  usually  brought  on  by 
emotions  of  depressing  character,  often  associated  with  some 
slight  injury.    It  may  be  accompanied  with  a  good  deal  of  pain 


Fio.  IM.— Htstkiucal  OoHnucnnLBi, 

Id  the  haok,  and  the  form  of  disca^o  Avhich  it*  popularly  known  as 
"spmal  concutision"  consists  in  many  cases  of  hysterical  para- 
plegia combine^i  with  hysterical  neuralgia  of  the  spine.  In 
hysterical  pamplegia  there  is  very  little  wastiug  of  the  limbs 
and  no  change  in  the  electrical  reactions.  The  deep  reflexes  may 
be  somewhat  increased  or  normal;  they  are  never  absent. 
There  is  never  any  prolonged  or  [>er8istent  ankle  clonus,  but  there 
may  l>e  a  short  or  spurious  clonut*  due  to  a  general  exaggerated 
irritability  of  (he  nervous  system.  The  splut»cters  are  never  in- 
volved except  temporarily  or  thrt>ugh  some  complication. 

Amt/o)tfhetiifi  in  a  frequent,  peculiar,  aiul  interesting  symptom 
occurring  in  the  interiMvroxysmal  stage  of  hysteria.  It  consists 
in  a  more  or  less  temiK>rary  fw»ling  of  weakness  of  an  arm  or  of 
the  legs.  Thus  a  jx^rson  in  lifting  a  dish  from  the  table  suddenly 
feels  the  arm  give  out.  and  if  not  careful  the  dish  is  dropped;  or 
while  walking  the  patients  suddenly  feel  as  though  they  had  lost 
all  power  in  the  lower  limbs.  This  amyosthcnic  condition  is 
generally  temporary,  but  it  may  be  so  peruiaiifevil  iMi  \Ai  vt^*^"*^^^^ 
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o«rtflin  deg^ret^  of  ninnoplegia  or  paraplegia.  The  ainyosthenir 
coiiUition  generally  pret^edes  a  paralvHis.  It  pre»entH  no  til'j*?**- 
tive  signs  in  the  way  *if  flertric-al  reaction;  it  involves  a  whole 
luember,  not  a  single  Kroup  of  muscles;  it  afTect^  more  the  anjrii- 
thetic  «irle,  and  when  it  uxists  the  deep  reflexes  aj*e  usnally  eiatr- 
gerated  (Tourette). 

Contraetiirtw.  In  some  forma  of  hysteria  there  ia  a  t«*tidenry 
for  the  nm»*oleH  to  undergo  coufrarture  undor  slight  mechanical 
stimulation  such  as  presaure  or  a  blow.  Thi»  tendency  to  con- 
tracture in  hysteria  is  called  the  vouintctnral  tltuth^jtvf,  and  it  i« 
an  important  sign.  The  contractures  may  l>e  temporary*,  disap- 
pearing mnm  iif(er  the  exciting  ranse  ceaneH,  or  they  may  develop 
independently  aud  la^t  for  a  long  thue.    They  involve  the  legs, 


RKPonL  MovcMKin*. 

FlO.    lOB.-IlJ-rsrTKATIHO   iMTItltTIOlfAL  TaBMOR  I«    HVSTKRfA    (Toi'IWTT*), 

arms,  and  fjicial  muscles,  and  may  be  associated  with  paralyaU 
and  anji'sthe.iia. 

Tremor  (Xjcurs  in  hysteria  in  a  ronsiderable  proportion  of 
oa«es.  more  especially  those  in  which  then*  is  hemiplegia  and  heuii- 
amestliesia.  Hysterical  tremor  siinidntept  all  the  various  types. 
The  common  fonn  is  one  in  which  the  omHIlations  occur  from 
five  and  a  half  to  seven  and  a  half  times  a  second,  and  it  is  there- 
fore a  tremor  of  avenige  rhythm.  It  ceases  for  a  time  when  the 
person  is  qniet  or  lit»s  in  the  horizontal  position;  also  during 
sleep.  It  affects  tlie  luMid  and  tou'jiie  as  well  as  the  extremities, 
the  latter  more  upon  one  Kide  than  the  other.  It  may  be  chietly 
in  the  lower  Mmha.  Somettiiit^s  it  has  the  type  of  an  intentional 
tremor,  cetuting  on  rest  of  the  hand  and  increiu*ing  wlien  the  hand 
ismovefl,  as  in  raising  a  iflnss  to  the  lips  (Fig.  Ifl5^.  It  then  rcficm- 
bles  exactly  the  tremorof  iiiultipleselcrosis.  Theremay  l»easlow 
tremor  of  four  to  five  and  a  half  oscillations  per  second  ;  thin  ]»er- 
sists  during  rt'st  and  Is  bul  little  nKHiified  by  voluntary  uiove- 
ments.  It  imitates  the  tremor  of  paralysis  agilans.  Finally 
there  may  be  a  rajnd  tremor  of  eight  to  nine  oMJillations  |jer 
second.     This  also  persists  during  reiKMte  and  is  but  little  modi- 
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fieiJ  by  niovemeiits.  It  imitates  the  tremor  of  Basedow's  dujeuse, 
alcoholittiii,  and  n^nraAth^nm. 

The  meutJil  state  in  JiyHteria  la  charai'terized  by  emotional  iu- 
stabiJity  anti  intense  cmvintf  f<ir  syiiipatliy,  weakness  »>f  the  will, 
la<!k  of  fielf-coiilrol,  acuteness  of  i>erccptioi]i,  and  a  eonstant  vari- 
abiUty  of  ruooda.  The  hyaterical  mind  Im  not  ii  dull  one,  il  is  not 
a  consciouftly  mendacious  or  evil  one.  But  there  is  an  abnormal 
increase  of  senuibiHty  and  an  ex«t,'KPr^tion  of  the  per8f>nal  feel- 
ing or  e(roti8m  which  leads  to  selfishness  and  proiuptM  deceit. 

The  fundamental  defect  in  the  hysterical  brain  in  that  it  is 
circumscribed  in  its  ai<suciative  functions;  the  field  of  constdous- 
ness  is  limitetl  just  as  is  the  field  of  vision.  The  mental  activity 
is  confined  to  persoiuil  feclinj^,  which  are  not  regulatetl  by  con- 
notation of  past  experience*!,  lience  they  How  uver  too  easily  into 
emotional  (tuthurnts  or  motor  paroxysms.  The  hysterical  person 
eannot  think. 

Physiok)(^calty  the  condition  is  explained  by  supposing  that 
there  is  a  benumbing  of  the  association  tibres  ■whiclj  nonnally 
connect  sensory  cortical  centres  with  other  parts  and  enable  one 
to  compare  and  adjust  new  experiences  with  old.  In  other  words, 
to  reason  and  form  correct  judgments. 

Underlying  the  liysterical  mental  state  there  is  a  condition  of 
sitggeittibility^  by  reuson  of  which  ideas  and  iujpressionseasily  lie- 
come  fixed  and  dominute  the  mind.  The  jierson  becomes  self- 
hypnotixed  and  believes  lie  or  she  is  suffering  from  things  whidi 
luive  no  objective  existence.  The  pains,  palsies,  and  nua^sthesias 
of  hyst<?ria  major  are  pseudo-<leUisions,  differing  from  delusions 
of  the  iiiManu  in  that  the  false  belief  or  idea  is  a  subconscious  one. 

Trophic  disorders.  In  hysterical  paralysis  a  slight  amount  of 
atrophy  <Micure,  but  only  such  as  would  naturally  follow  disuse 
of  the  part.  A  very  few  cases  have  been  reported  in  which  a 
true  neurotic  atroj^hy  resembling  the  atrophy  that  occurs  in  neu- 
ritis or  progressive  muscular  atrophy  was  present,  and  it  is  even 
affirmed  that  degenerative  reactions  may  be  elieited.  Cutaneous 
erupti<»ns  and  dystrophies  jjractically  do  not  exist,  or,  if  present, 
are  the  result  of  complicating  disorders. 

Visceral  symptoms.  Hysterical  patients  often  suffer  from 
dy.spepsia  and  confttipatlon,  al.*^o  from  anorexia  and  in  some  CAsea 
from  |>ersistent  vomiting  or  rngurgitnlion  of  food.  Occasionally 
the  anorexia  and  voiiiiting  become  persistent :  the  [Mitient  refuses 
food  or  rejects  all  that  is  taken:  she  ema<'iates,  becomes  weak 
and  b€Hl-ridden.  and  develops  into  that  particular  phase  of  hys- 
teria known  as  "  the  fasting  girl/'  In  these  cases,  along  with  the 
aversion  to  foot!  and  vomiting,  there  may  be  a  greAt  deal  of  gas- 
tralgia.  The  urine  in  hy.steria  is  apt  to  l)e  of  low  8|>ecific  gravity. 
Always  after  lo'sterical  attacks  there  is  a  profuse  (low  of  very 
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llght-culored  urine  bavixig  u  gravity  of  only  1,00S  to  1,006.  Soma* 
times  ttiore  ia  rot^ntiou  uf  uriuo;  in  extremely  rare  cases  there  !• 
a  coQciitiou  kiiuwii  aa  isoliuria  aiid  anuria,  iu  which  for  eeveral 
days  extremely  small  quantities  of  urine  are  i>ai»ed,  owinf^  ap- 
jMirently  to  a  NUHiKmflion  of  tliu  funetiunH  of  the  kidney.  8ucli 
cases  should  nlwuy»<  bo  carefully  inveMtigated.  to  see  that  the 
patient  does  not  dercivo  her  attendants  in  rc^gard  to  the  aiuount 
of  urine  iJasM>d. 

Vasomotor  symptoms  are  very  common.  They  consist  of 
flubhin^  and  pallor,  cold  extremities,  an  1  at  times  an  unlematouA 
condition  of  one  or  lucre  extrendties.  This  nnlema  may  l>e  of 
the  ordinary  i>ale,  waxy  uhanu^ter,  pitting  ui>on  pressure,  la 
otht^r  raftes  it  Iuls  a  perulittx  bluish  tinge  and  it  does  nut  jiit; 
the  hands,  widvh  uru  the  parts  ^nendly  afTected,  are  several 
degrees  l»elow  the  normal  in  1eiiii>erature,  and  the  limb  resembles 
in  some  resi>ects  the  condition  in  Ueynaud's  disease.  Gangrene, 
however,  never  su|)ervenes.  This  forui  of  uMleina  is  known  ab 
the  blue  (£d*^ma  of  hyHieritt. 

Tliere  occur  in  hysteria  febrile  attacks,  and  much  has  be<*n 
written  \\\km\  tlie  bubjt*ot  of  hysterical  fever.  These  so-called 
hysterical  pyrexias  may  resemble  in  their  course  typhoid  or 
malftHal  fever:  as  a  rule,  the  temperature  runs  a  very  irregular 
course,  and  tlie  fever  often  Uists  for  weeks  or  even  months.  The 
«s8entially  neurotic  origin  of  these  fevers  has  hardly  yet  been 
established,  nnd  one  can  only  reach  the  diatfnosi»  by  most  ea4^ 
fully  excluding  all  other  {>osaible  causes. 

Anuimia  is  a  very  common  condition  in  hysterical  patients. 

Ni/sfero-Kptle/iny.—TUf^  UiTiu  of  hysteria  which  shows  Itself  l)y 
the  development  of  severe  crises  known  as  hystero-epileptic  at- 
tacks is  extremely  rare  in  this  country,  at  least  in  its  t>'pic-al 
phase.  It  has  been  (mrticularly  studied  by  the  French  writers 
Charcot,  Richer,  and  others.  Hystero-epilepsy,  as  this  fonu  of 
the  disease  is  c*dled,  is  a  true  hj'steria  and  not  epilepsy  at  all, 
nor  a  mixture  uf  hyHteria  and  epilepsy,  thoui^h  the  name  would 
suggest  that  tiiat  was  the  cjim'.  The  typicAl  attacks  of  hystero- 
epllepsy  begin  with  cei'tjiiii  pnidnimata  con.Misting  of  a  feelinji  of 
malaise  and  irritability  which  itmy  last  for  several  hours  or  a 
day.  The  attack  is  usIhtciI  in  ctftcn  with  an  aura,  the  patient 
utters  a  cry,  fulls  to  the  ground,  loses  consciousness,  ami  enters 
into  the  first  phase,  known  as  the  eplleptoid  stage.  During  this 
she  sulTeri*  from  tonic  and  clonic  spasms  very  much  tike  tbobe  of 
true  epilepsy.  The  muscles  flmilly  relax,  and  the  i>atient  be- 
comes comatose  for  a  moment  and  then  enters  the  8i*cond  sta^e^ 
that  of  the  contortions  and  grand  movements.  In  this  there  is 
opisthotonos,  the  body  is  arched  up.  and  there  ai*e  violent  move- 
uients  of  the  trunk  and  hmbs,  which  undergo  flexion  and  exten* 
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siou,  the  movements  being-  all  of  large  range.  The  nejit  stage  is 
that  of  emotional  attitudes,  during  which  the  patient  seeniH  to  be 
experiencing  inrense  feelings  of  anger,  joy,  or  liome  other  violent 
passion,  which  she  expresswa  by  the  [Kwtures  of  her  body,  the 
inoireinent:^  of  the  eyes  and  facial  luuscleii.  This  stage  ovlt,  she 
enters  into  the  lai»t  pha^e,  which  is  known  as  that  of  deUriuni, 
during  which  there  is  a  great  deal  of  mental  excitement  of  a 


1  Epileptctd 


jrrccb*oinal 


&  Grwid  Movements 


...  \\i  ^' ■  - 


3  Passional 


••"ini(r.i(i"ii?;(ifciiiiiii~,, , 

4  Delirious 


Pig.  100. 


SnowiKo  TUB  DirrKHENT  fiTAOK-t  OF  A  Htbtebo-Epilkptic  Seistox 

(jLrTKK  RirHKR>. 


depreninf?  chnracter,  from  which  she  gradually  emerges  into  her 
normal  condition.     To  recajtitulate    we  have  in  a  typical  attaek, 

tlrst,  proilrrvrtmtn;  second,  the  c])ileptoi<l  phnse,  Itistins  fi'om  one 
to  three  niimites;  thinl,  tlie  plin«e  of  contortions  and  grand 
iiHi\'eni«iitj<,  one  to  three  luinutes;  fourth,  the  eniotiooal  phase, 
lasting  itiMM  live  to  fifteen  minutes:  and.  Unally.  the  stage  of 
delirium,  lasting  a  variable  time;  the  whole  attack  lasting  from 
five  to  twenty  nunutes  (Fig.  11*0).  In  this  country  we  occnsion- 
ally  see  hystericJil  patients  exliibiting  one  or  two  of  these  phases, 
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bnt  very  rarely  indeed  do  they  ever  go  through  the  whole  (ieries. 
The  pAtientH  who  suffer  from  hyKter(t-«*i»Ili»|)tio  Httnrku  generally 
duriiijf  the  iuterparoxy«inal  stiigt*  prewut  uiiiiiy  i>f  the  stigmaui 
of  hyBteriii  such  att  paralyses,  pontraetures,  and  aufUHttie^iaii. 

Hysterical  crises  which  take  the  form  of  convulsions  or  eiuo- 
tional  seizures  soinetimet^  end  or  are  associated  with  attarkii  of 
catalepHy  or  trnnre  or  attacks  of  amnesia  and  cerebral  autouia* 
tism.  Am  thei»e  conditions  all  occur  nt  other  dii;ea.seM  than  hys- 
teria, they  will  l)e  de«cribe<l  elsewhere  in  connection  wiiU  the 
subject  of  the  disorders  of  sleep  and  of  conat'louHnetM. 

HvMterii'ul  persons  iM^'asiuniUly  are  attacked  with  violent  and 
jTcrsiKteiit  hiccoutjhing  or  sneering.  Sonietiineti  alw*  then*  com© 
on  attacks  of  extremely  rapi<l  bn»athingor  hysterical  [Ktlypntrn, 
during  which  the  respi rations  run  up  to  fifty  or  seventy  a  uiiijut«>. 
A  hysterical  cough  suini^tiint^s  occurs;  it  lasts  for  a  long  time. 
(Esophageal  spasm  with  L'otiKiMpient  dyspha^a  I«  another  ctne  of 
the  soniowhat  rare  phenomena  of  hysteria. 

Paf/io/ugt/.~-T\u*ri*  in  no  known  aiuitomicAl  chango  at  the  bu^is 
of  hysteria.  We  do  not  fhid  the  marks  of  degeneration  aM  we  do 
In  certain  foriiis  of  insanity  lujd  epilepsy.  The  pafh<dogy  of 
hysteria  is  really  iti*  pt*yrlndog>'.  It  is  a  braJn  disem<e  affecting 
primarily  thf  cortex,  while  se<*ondarily  lower  centres  are  involved. 
The  essential  trouble  is  on  the  one  lumd  a  lienumbtiig  of  the 
as8<K'iative  and  inhibitory  tracts  of  the  brain  so  that  the  sensa- 
tions are  dammed  up  till  they  promiscuously  overflow.  On  the 
other  hand,  the  receptive  ureas  are  over  irritable  and  sensitive. 
The  field  of  consciousness  is  narrowed  but  exalted  In  intensity. 

Diagnosis. — Physicians  recoguixe  three  different  phases  of 
hysteria— a  hysterical  temperament,  hysteria  minor,  mid  hj'steria 
major.  The  hysterical  teniijerament  is  mmiethiug  with  which 
all  women  and  many  men  are  naturally  endowed.  It  is  a  condi- 
tion, not  a  disease,  and  ilf^es  n(»t  call  for  clescriptlon  or  elucuhi* 
tlon  here.  Hysteria  minor  Is  the  hysterical  temperament  plus 
certain  stigmata  and  the  rrises.  One  should  not  make  the  dlug* 
nosis  of  hysteria  nihior  tinicss  he  can  And  these  factors.  The 
stigmata  we  have  already  enumerate*!,  also  the  peculiar  and 
varied  forms  in  which  the  crisejn  sliow  themselves.  In  hysteria 
major  we  have  a  much  greater  f>reponderauce  of  the  stigmata 
and  much  severer  forms  of  the  crises,  these  being  largely  of  a 
motor  type.  HvHteriii  siiimlates  many  organic  diseosect,  and  it  is 
often  difRc'ult  t<)  distinguish  surely  the  real  from  the  spuritms 
thing.  The  essi*ntia]  characteriBtlcs  of  hysterical  forms  of  dis- 
ease are  the  i)«*culiar  emotional  condition  of  the  patient,  the  pa*t 
hiHtor>^  of  hysterical  crises,  the  presence  of  the  stigmata  of  h\*s- 
teria  snch  as  anesthesias,  limitation  of  the  visual  field,  [>aralyses« 
Olid  coutraotares.    The  varjabllity  of  the  syiuptouift,  their  t»u8- 
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ceptibility  to  influence  under  i^upi^estion  and  rifcorous  luoral 
luea.'iures,  the  a^Jsenoe  of  serioUH  disturbance  of  nutrition,  the  sex 
and  atf^  and  the  cause  should  also  have  weight  in  giiidlUK  us  to 
our  decision. 

DiagtifMis  of  special  f  onus  of  hysterical  luanife^tations.  Hyis- 
terical  paralysis  is  characterized  l>y  the  faet  that  there  is  no 
inarketl  degree  of  waiting  of  the  muscles,  no  eleotrical  reactions 
of  degeneration,  the  deep  retlexes  are  preserved  or  exaggerated, 
and  other  markH  of  hysTeria  are  present.  HysterieaJ  aiiwstbesia 
can  generally  Iw  lessened  over  certain  areas  by  the  application  of 
the  magnet  or  cjui  be  made  temporarily  to  disiippe^ir:  it  is  pecul- 
iarly distributed  in  the  way  described  under  symptouis  and  is 
as!»iK.*iuled  with  aiijesthesius  nf  the  s|>ecial  senses.  Hysterical 
contractures  sometimes  ceajteilurini^  8lei-piind  always  under  deep 
narcosis,  and  the  us4»  of  an  aniestlietic  iiuiy  clear  up  the  case. 
They  usually  follow  a  fit.  an  injury,  or  an  o|>erat.ion.  They  are 
somewhat  increase<l  on  attempts  to  overcome  them  by  force;  they 
an*  usually  associated  with  paralysis  and  anaesthesia  and  other 
hysterical  sA'mptoins. 

Hysterical  convulsions.  These  differ  from  convulsions  of  epi- 
lepcsy  in  the  way  best  indicated  by  the  following  table 


Bgtterieat  Convulsion. 
Bi*ougbt  on  hy  emotion  or  Injurj;  no 
aura  ;  no  Initial  cry ;  mo^ments  oo 
iinliJiule  ;  toDKi"^  »"t  bitl«>n,  nitil  pa- 
tient never  Injures  herielf .  Duratloa 
perliapa  teTeral  hours  with  Intemils- 
sioas ;  cuiuicioutsdrKf  Kt^iurrnll^  pre- 
■errcid.  Mlctiiritlnn  and  (lt>fcica(lon  do 
not  occur.  No  rise  of  temperature; 
Diay  Iw  Htoppett  artlAclally. 


Epiitpiie  ConvuLfion. 
The  opposite  tn  all  lh«80  particulars. 


The  hystero-epileptic  attacks  are  so  characteristic  that  a  mis- 
take could  not  be  made. 

Pfoi/Hnfti-s.— The  prt>gno.sis  of  hysteria  in  cldldren  is  f^ood. 
They  generally  get  well,  although  in  sfjuie  cases  there  is  a  recur- 
rence later  in  life.  In  hysteria  minor  of  young  adults  the  prog- 
niwis  varies  with  the  severity  of  the  disease  and  with  the  physi- 
cal strength,  mental  endowment,  and  w>cial  environment  4tf  the 
patient.  Mild  forms  of  hysteria  under  proper  treatment  usually 
get  well.  The  severer  forms  are  often  intra<*table  even  under  the 
best  treatment.  When  a  severe  form  of  hysteria  occurs  in  a 
person  of  feeble  frame  who  is  surrounded  with  a  syiuimthetic 
family,  the  ttusk  of  n-scuing  her  from  her  disorder  is  a  verj-  ardu- 
ous one.  Traumatic  forms  of  hysteria  which  are  not  infrequently 
associated  witli  s^nnc  actual  physical  injury  are  often  difficult 
to  cure.     Hysteria  which  is  associated  with  some  orgjuiic  disease. 
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euch  ti»  n  f»evvn>  {wlvic  dbtorder  or  ad  organic  «(T«otloD  of  the 
central  iiervouK  aysU'iu,  has  u  \uu\  pn*ijii<«*ii(.  Hynteriu  iu  tlio 
uiale  IB  generally  curable,  but  it  reiiuireit  vi^rou»  trvatuieDUiuid 
spontaueouH  cure  is  by  no  iiieaiiH  likely  to  happen. 

Treat tnent.— The  treatment  of  hy»ter|a  umy  b<*  dfvkled  isUo 
the  mental,  ni(>rlianiml.  iltt'tftic,  luid  nKMlieinal. 

By  all  o(l(l»  the  uiciht  impurtant  factor  in  the  troatiuent  of 
hysteria  is  the  mental  treatment,  and  the  nirtst  importJiiit  nieaa- 
ure  to  be  taken  i»  the  iiwjiatiun  of  tlii^  patient.  Nhe  tslumld  l>e 
piiieetl  where  she  will  not  l>e  wnrroumifMl  by  Hyni[uiThetic  frienUii; 
where  her  life  will  be  a  regular  one.  where  MUne  iieeupatiun  may 
be  Ki^'<^n  which  will  en^n*^kHJ(  her  attention,  intere.it  her  nilnd.  aiij 
call  into  play  her  phyHieal  activities.  In  the  major  furiuft  of 
hyifteria  awf<K*iate(i  with  anorexia,  emaciation,  ann'inia,  and  poc- 
BJhly  pelvic  ili&orders,  the  "rest  cure**  a**  elnlKirateil  and  carried 
out  by  Weir  Mitchell  rt>rni8  by  all  (kUIs  the  mii»t  n^nccesi-ful  means 
of  treatment.  In  many  fjiHt't*  of  less  severe  eharaeter  a  partial 
rest  eure  in  whicli  the  patient  is  soiianited  from  her  family  but  is 
not  placed  under  sneh  Hcvort*  rf*><trictions  may  he  all  that  is 
neciled.  in  the  ciute  nt  children  removul  fnun  home  is  often 
Advisable,  and  the  tliacipline  of  wellHX>nducted  bcIiooIb  iAa  mast 
excellent  measure. 

Tlie  mcclianicjLl  mean»  nwd  in  hysteria  are  hydrotherapv, 
electricity,  uiaiisa^e.  and  exercise.  Of  theM*  meaiitures  hydro- 
therapy and  electricity  take  the  flntt  rank.  In  hydrotherapy  the 
douche  or  jet  to  the  back,  the  sliower  and  cohl  plunge,  and  the 
half  hath  are  the  nnwt  etflcm-ious.  The  t(vluiif|Ue  of  their  u»*e  iti 
piven  elnewhere.  In  the  electrical  treatment  the  static  and  fara- 
dlc,  currents  ^^ive  the  liest  results.  The  static  Kparki*  often  relieve 
contractures  and  le.snen  or  removi^  the  anwHthe^lati,  and  both 
forms  of  electricity  seem  to  have  a  generally  iHMieficifil  tonic  ef- 
fect, MoMUiK^  !8of  Koniu  value  in  proniotiufi?  nutrition,  and  it  also 
has  (I  favonible  sedative  effect  on  many  ca«es.  Exercise,  iwrtiou- 
larly  of  an  active  kind  such  lis  stimulates  the  mind  and  Intert^ta 
one.  is  a  measure  of  extreme  value  and  one  which  ha«  iierhaiM 
not  been  sufficiently  apprtKilated.  The  use  of  the  bicycle,  play- 
ing tennis,  ami  horsebnck-ridinjc  are  mea*iureH  which  cannot  be 
Uw  strongly  recommended  to  hysterical  wotnen;  in  (act,  it  is 
probable  that  some  ca>*e8  which  are  submitteil  to  the  reftt-<Miro 
treatment  might  do  better  by  an  entirely  opposite  kind  of  pn>- 
ce<bire. 

The  drugs  which  can  be  recommended  In  hysteria  are  not 
numerous  and  their  power  is  limited.  Valerianate  of  tine,  tur- 
pentine, asafnttidn.  tinctnre  of  sumbul,  Iron,  and  the  bromid»»s 
are  the  most  im]>ortant  of  the  ntrvines.  In  hysterical  children 
a  (vipsulc  contjiiniug  two  gnvvwft  cA  Nto\«,T\vA\ft.vt  lA  iivwt  *.\v\ uv*. «Jt 
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sulphate  of  quinine  is  often  efncacious.  Gowers  places  niore  reli- 
ance ui>on  the  oil  of  turpentine  in  doses  which  tshouUl  be  incrcjixnl 
to  the  point  of  stnuitfury.  Picn-s  reeoiuruendh  the  weurintj:  of 
colored  ^laiwes  in  order  to  keep  otf  hysterical  attacks.  Some  ex- 
IKTimentation  is  ueces»ar>'  in  order  to  see  which  color  is  moet 
suited  to  the  case. 

In  the  treatment  of  hysterical  convulsions  the  most  etUcient 
measure  is  the  administration  of  an  emetic,  and  this  can  l>e  best 
done  by  f^iving  hyiMKlermically  one-twelfth  of  a  graiu  of  aijoinor- 
phine.  Convulsions  can  best<>p^>ed  sometimes  by  throwing  water 
in  the  fare  or  on  the  epigastrium;  by  Arm  and  somewhat  lon(^- 
continued  i>ressure  over  the  ovaries;  by  the  nriministration  of 
valerian,  aronmtic  spirits  of  aiunionia,  or  compound  spirits  of 
ether. 

The  Spasmodic  Trs  (Tic  Coxvulsif). 

Spasmodic  tic  is  a  disease  to  which  the  name  of  chorea  is 
often,  but  incorrectly,  given.  It  is  a  very  chronic  disorder,  and 
shows  itself  in  the  form  of  fjuick,  electric-like  spasms  of  certain 
groups  of  muscles  or  single  muMrles.  The  s|>asmodic  move- 
ments are  violent,  and  several  rapid  contractions  suc<ree<l  each 
other,  after  which  there  is  a  period  of  rest.  The  spasm  hiis  a 
tendency  to  become  locftIi7.ed  in  certain  nerve*,  es|>eciaily  the 
facial  {mimic  tie),  or  even  ia  u  single  branch  or  twig,  as  that  lo 
the  orbicularis,  the  zygomaticns,  the  tliaphmgtn,  or  Mie  tensor 
tympani.  Spasmodic  tie  sometimes  involves  the  muscles  of  ex- 
piration and  the  larynx,  an<l  then  it  has  l>een  wrongly  called 
chorea  of  the  hwi/n^c.    Stuttering  is  a  form  of  (iv. 

The  convulsive  movemei»ts  may  take  a  wide  range  and  affect 
ft  number  of  groups  of  muscles,  producing  <|uick.  violent  uiove- 
ment»t  of  the  bixly.  They  are  sometimes  accompanied  with  ex- 
plosive disturbances  of  .speech.  In  these  cases  the  [Nttient  at  the 
time  (it  the  convulsive  mi»vement  utters  some  obscene  or  profane 
word.s  {f^ipmhilia).  or  involuntarily  repeats  the  last  words  of  the 
sentence  spoken  to  him  {erhoialia)^  or  spasmodically  imitates  a 
gesture  made  to  him  {ir'htthint'siM)^  or  involuntarily  exclaims  the 
thought  up|>ermosl  in  his  miud,  perhaps  revealing  some  secret 
against  his  will  {tir  de  pi-jut^e). 

The  i>ecaliar  disorder  of  tlie  Slaine  "jumpers,"  characterized 
by  sudden  violent  movements  on  being  touchetl  or  startled,  is  a 
fonu  of  tic.  So  also  are  the  similar  troubles  known  as  laiah^ 
occurring  in  Malay,  and  myri*tthit,  occurring  in  Siberia  and 
Kamchatka. 

Most  of  the  special  forms  of  spasmodic  tic  (mimic  tic,  wry- 
neck, etc.)  have  been  described  elsewhere. 

Spastnodic  tic  tptlh  coprolalia  atletta  cVuXCawi  >o«»v«««a.  ^Oast 
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agM  of  six  and  sixteen  years,  and  by  preference  the  masculine 
«ex.  There  ia  almost  always  a  neurotic  family  history,  and  the 
cliildivn  are  nervous. 

Tlie  diw^juio  be^iu:^  with  attacks  of  violent  and  irregular  niove- 
luentM.  alTet'ting  (jt-ne rally  tho  head,  fftce,  luid  upper  extremities 
first,  then  involvinKthe  whole  body.  The  movements  wui  be  con- 
trolled for  a  time  by  the  will,  only  to  break  out  with  increased 
violence  later.  They  cease  entirely  during  sleep,  which  is  igen- 
erally  profound. 

After  Imvinv;  tiuffered  from  the  disease  for  a  tiiucv  the  patient 
will,  with  the  attjiokM,  utter  inarticulate  cries,  or  be  may  t>e^u 
to  r»?(H»ut  or  •H.'ho  Ihe  words  that  he  overhears.  All  thi*  is  4loue 
autoiiiaticjilly  and  suddenly,  with  the  ac^omimnimentof  grimaces 
and  uniwular  conti)rtion.s.  The  special  jieculiarity  of  the  disease 
U  the  snddLMi  interjection  by  the  patient  of  obscene  words  and 
expreesiouH  (coproialial 

The  disorder  is  chrtmic,  Uuitini^  for  years.  It  is  best  treated 
by  isolation,  t-onics,  and  ordinary  aiiti.spuMuodics. 

PAKAMYOCIXJATS   MrtTITLKX   (MvorLOMS  MrLTIPLKX, 
C0?rVtJLaiVK    TUKMOIl,     MVOSPAStA). 

Myoclonns  multiplex  is  a  rare  disease  allied  in  nature  to  the 
ooDTulsive  tics  ntui  fharacterizcd  by  attacks  of  quick  clonic 
spasms  aflectin^  the  trunk  and  sometimes  the  extremities  aUow 
Tlie  diseaj4e  occurs  most  often  in  adult  maL(«.  It  is  caused  usually 
by  fright,  injury,  or  some  violent  cniotion.  Very  different  forms 
of  spasm  have  been  dt^scribed  under  the  name  myoclonus  multi- 
plex, but  in  the  typical  disea.-**^  tl»e  patient  without  warning  is 
s*»i/.cd  witl»  suilili'n  and  li;^htnin(i;  like  contraotions  of  the  trunk 
and  hip  inuBCles,  whii'h  cause  bis  botiy  to  be  alternately  (lexed  and 
extended  so  violently  that  he  is  often  thrf>wn  from  the  chair  or 
couch  on  which  he  is  lyinjr.  The  arinm  and  legs  may  \>v  also  in- 
volved, and  the  uttack  takes  on  the  chara<*tcristics  of  a  general 
tremor  in  which  the  whole  bodyslmkes.  The  facial  muscles  may 
be  affected.  The  spasmodic  moveuients  are  bilateral,  alfhouKh 
they  sometimes  begin  on  one  side.  The  convulsions  differ  from 
those  of  hysteria  in  that  they  afTect  groups  of  nuis<*les  tliat 
have  not  the  same  physiologicjtl  function  and  produce  move- 
ments which  cannot  lx»  easily  imitated  vohintarily.  Still  this 
distinction  is  not  a  8han> '»»'-'•  The  patients  are  generally  ncu- 
raythenic  or  hysteriral.  They  have  no  paralyties,  no  ana'stbesias, 
very  few  pains,  and  their  budily  nutrition  is  not  seriously  im- 
paired. 

The  pathology  and  pathological  anatomy  are  unknown. 

The  diagitottin  is  based  on  the  peculiar  character  of  the  spasm. 
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on  the  fact  that  the  truuk  musoletf  are  involved,  and  that  the 
spoams  are  bilateral.  Thf^  diseatie  usually  last^  but  a  few  inoiithif, 
bat  it  may  ext«ud  over  a.  number  of  years. 

The  ptttgnu^is  is  fairly  j^ood. 

The  treatment  consists  of  tonics  and  the  use  of  chloral.  Oal- 
vaniHiu  seeuis  to  be  very  efficient.  Atropine  and  hyi>8cine  ai-e 
indicated,  and  hydrotherapy  may  also  be  advanta^>usly  em- 
ployed. 

Saltatory  Spasm. 

This  is  a  curious  ami  rare  form  of  disease  characterized  by 
convulsive  uiovemeuts  of  the  legs  brouj^ht  out  by  touching  the 
feet  to  the  floor.  It  occurs  in  both  sexes  and  at  all  a^«,  but 
usually  in  those  of  a  neurasthenic  and  hysterical  teuiperaiiient. 
The  phenomena  of  the  disease  are  exhibited  when  the  patient 
attempts  to  st^uid.  The  minute  that  the  feet  touch  the  floor  vio- 
lent contractions  occur  in  the  muscles  of  the  calves  and  hiiw, 
sometimes  in  the  whole  body:  these  cause  the  patient  to  jump, 
and  the  movementsi  may  be  so  severe  as  to  throw  him  down. 
The  seizures  are  only  brought  on  by  the  excitin^j  etTects  of  the 
weight  of  the  bodj-  on  the  feet.  Saltatory  spasm  is  probably  a 
form  of  hysterical  spasm.  Ic  has  bo^u  d*«cril»*»d  cliiefly  by  the 
older  writers,  and  its  symptomatolog-y  and  patholo^jy  have  not 
been  carefully  worked  out. 


Thomsbn's  Disrasb  (Myotonia  Conobnita). 

This  is  a  hereditary  family  disease  characterized  by  the  devel- 
opment of  tonic  t'rampH  when  the  patient  attomptK  voluntary 
movements.  The  disorder  is  very  rare.  AUiut  forty  cases  have 
been  reported,  and  iti  thi.s  country  only  three,  one  of  them  being 
a  patient  of  the  writer's. 

£*^/Vj/r>//jy.— Congenital  myotony  is  practically  always  heredi- 
tary and  runs  in  fiinuJieH.  It  afTects  males  by  preference  and  de- 
velops at  the  tiiiiL'  uf  luiolesctiife. 

ai/mptom^.—Thp  patient  notices  that  on  tryinR-  to  rise  or  walk 
his  legs  are  seized  with  a  painles.-  cramp,  which  in  a  few  seconds 
relaxes,  but  coine.'*  on  agjim  when  the  muscular  movements  have 
been  repeatetl.  If  he  closes  his  hands  tijjhtly  a  cramp  occurs 
and  he  cannot  relax  the  i^rjp.  U  he  shuts  liis  eve»<  he  cannot 
open  them  for  a  moment.  The  muscles  of  mastication  may  be 
affected,  but  the  extremities  ore  the  parts  most  involved.  The 
invohintiiry  muscles  are  sporeti.  The  cramps  are  increased  !)y 
cold  and  ner\'ousnes8 :  they  are  lessoncil  by  muscular  exercise. 
The  muscles  are  somewhat*  hypertrophie*!,  and  the  patient  mnv 
present  the  appeamnoe  of  ii  verv  strong  man.  The  actiuil 
strength  is  fair,  but  le.s**  than  woufd  seem.  The  general  health 
may  be  goml,  but  the  patients  sometimes  show  the  hi;;ns  of  low 
vitality  in  weak  digestion,  feeble  sexual  power,  and  Busceptibility 
to  coUl. 

The  electrical  excitability  of  the  nerves  Is  normal,  that  of  the 
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UiUHoltfiH  \»  UicrvwiviX.  and  there  ih  f>ro<luced  a  cotitrnctton  t<^taniui| 
by  both  curwiitB.  In  addition  Erh  (lesrrib*'.s  a  potMiliar  reaction 
prodiKH'd  by  a  HtroiiR  stjibily  f^nlvaiiK*  rnrr«'iit.  \t  u(»ii>i>-l>'  in 
the  apnoaniiteo  of  wave-like  nniwMilar  iiiovetiu'tiTH  |Hi88in^  fruiu 
cathuile  to  lUHxle.  This  was  not  |nv«fnt  in  my  tra«*  or  Jiicoby'B. 
The  UKH^hanJcal  excitahility  of  the  uiustt'ltM  U  also  iucretiAed. 

i'aiholoffji. — The  diseu«<)  i»  probalily  a  nriiiiarv  niUAotihvr  dys- 
trophy. There  nmy  »>e.  however,  a  |Ieoufiar  defect  in  innerva- 
tion, n»snlting  from  a  oon^renital  amtrnaly  uf  the  niot«»r  tnu'tM. 
Tlie  niiiseular  filjrew  are  found  to  be  hyjHTtrophied,  the  Hlrinlions 
indiHtinet,  and  the  nuelei  inereaMHl. 

The  (Jiai/noitia  is  eii«lly  nmde  by  the  chamet^ristjo  tonic 
cranipi^. 

The  /trof/tm/tifi  is  \hm\  as  regards  cure,  but  the  dltiordeir  does 
not  yliorten  life. 

Trritfni*-Hf.—J}r.  Thoiiisen,  who  first  described  the  dJM*aMi. 
BtatrN  that  aetive  nin»cular  exerei^e  L>eneiit^  luitJents.  No  spe* 
cillc  iuea«urefc  are  known. 

CONCJKNITAL  PAKAMYOTOXI A. 

Paramyotonia  i»  the  name  1,'iven  to  a  ftmn  of  niyotonhi  in 
wldeh  the  fyiiiptonis  deviate  Komewhat  from  the  typi<*al  one« 
that  appear  in  Thonmen'H  dJM'aHe.  Paramyotonia  oeenni  synij>- 
towatlcaUy,  eon^fenitaljy,  and  in  a  ptvuliaf  rlinioal  form  known 
as  ataxic.  We  bave,  therefore,  Hvuiptonjatic,  oonj;enitai.  and 
ataxic  forms. 

Hyniptoniiitie  paramyotonia  jh  notml  mottt  charaeteriBtieally 
in  a  Ofrtain  form  of  paralvHiH  a^fitaiis.  Here  the  patient,  when 
atteIllptiII^c  to  walk  or  t**  riW  from  the  HJttinjr  pfisture,  is  hu^ldenly 
Hei/.e*l  with  an  /tppiirent  rigidity  of  tin*  itnis<'lf8  wliich  prevents 
him  from  Htirrintc-  Tlie  myotonie  condition  appears  also  in  ^fuuK- 
tie  ifaralysi's  of  .npiniU  ami  eerebnil  oripn. 

Uontcenitnl  [taraniyotouia  is  a  fjimily  affertion  rc^enib|in>r  in 
this  re,speet  Thomnen's  dinease.  Tlie  muHcutar  ri«:ldity  is  Itroni^ht 
on  not  by  voluntary  najviMuentt*.  but  by  i«x|Mmure  ti»  cold  and 
often  VfrvHtii^ht  d('icree.s  of  eold.  The  tonie  ^pai^rn  Ih  a  hm^^  one 
unti  ta>4tH  fur  from  a  quarter  <jf  an  liotir  to  tieveral  houcK.  It 
afTeot*  the  anuM  nioiu  than  the  l^t^s.  The  faeial  miisolehare  pront* 
to  lH*eome  ri^id.  The  attarks  art*  foiloweil  by  wonie  inuM*ular 
weakne>iti.  In  eonvenital  [utrnniytonia  the  trouble  in  nnduubt- 
ediy  a  iiriniary  disturbance  of  the  ninsrles;  in  other  wonl8,  a 
uiyopatny. 

Atuxie'  paramyotonia  is  the  name  j^iven  to  a  disorder  charae- 
terizwl  by  translmit  spasms  like  th(we  of  Thomnen's  disease,  a*- 
Hociate*!  with  distinct  ntaxia  luul  aUo  with  weakness  and  some 
anwHthesia  (Gowt-m).  This  dinease  is  pr<ib«bly  loeati><l  in  the 
spinal  eord  and  nhould  perhaps  be  ef»n»iderM<|  or»e  of  tlie  fonns 
of  Rymptomatie  j>aramyotoina.  No  Bi>ecial  treatment  eon  be 
friven  fitr  either  of  the  two  latt^^r  tonus  of  disease,  of  which  very 
few  examples  have  been  observetl. 

Akinksia  Au)RRa  (Pain  Palsy). 

Akinesia  alpera  iH  tht*  name  driven  by  I'kfoebinfl  to  a  i^eiMillar 
form  of  (MtralyifiM  which  oeeurs  in  pMychopathie  pers4MJ8  and  is 
due  to  tlie  fact  that  \vvteufte  va\\«  n.t«  vTv»i^w*s».\.  h^  every  inuscu- 
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lar  movement.  The  result  is  that  the  patient  lies  helplessly  in 
bed.  ufraid  to  stir  hand  or  foot.  The  disease  occurs  only  lu  jier- 
ftons  wlio  have  n  very  unstable  nervous  system  »nd  K^ntraJly  in 
those  who  have  a  [Hiranofac  tondciicy.  It  oeoura  in  ft<luUs  only. 
Piiin-pjiralysis  comes  on  trraduallv  tuid  affect*  eventually  all  tl'ie 
mustues  of  the  extremities  and  Ixtdv.  There  are  no  objective  dis- 
turhAiicoB  such  as  atrophy,  clectrleal  det^onerations.  and  ontes- 
theHJos.  The  musolei?  and  skin,  however,  are  somewhat  tender 
to  the  touch.  The  disease  lai<ts  a  lon^  time.  The  patient  Home- 
timefl  impntves.  in  other  cAsew  intiuinity  ensues.  The  disease  ia 
essentially  a  fonn  of  insanity,  a  pathojihobiA,  and  is  allied  to  the 
disorder  known  ns  niysophoiua.  The  paralysis  is  the  result  of 
i)ain  hHlliu'inatitin,  and  the  patient  is  afraid  to  move  the  ami  or 
iep  on  account  of  this  hallucination,  just  an  the  mysophobic 
IMttifnt  i;^  afniid  to  touch  anythiiifj:  on  account  of  tlie  Fear  of  con- 
tamination. 

The  prof^nosis  is  bad^  and  so  far  treatment  has  accomplished 
little  or  uothing. 


^^  tor 


This  is  the  common  typo  of  ohoren,  nnd  is  thn  dlseAse  ordi- 
narily iiieant  when  the  term  chorea  \»  used.  It  is  a  8uba(*ut4*  <lis- 
onler  t'harii«torir,iHl  by  irrej^uUir  jerking  an*!  inco-ordiuate  wove* 
iiientH.  Ttie  disease  is  a  rrniii]i(»ri  one,  formhi^  al^out  ont9-flfth  of 
till"  nervous  diseiute:^  of  ehildreli. 

Kifofii(/t/.  —  MitHt  I'iistss  (veeiir  Ijctween  tlio  a^ca  of  flvo  and 
tifttien  (see  clnirt,  p.  -lOo).  It  is  very  rare  uuiier  live.  A  few  ctxB^» 
oeeiir  after  twenty,  ami  even  up  to  old  ajyfe,  when  a  senile  ehoren  is 
Bonietjtnes  observed.  It  afTeots  ^Irls  more  than  boys  in  tlie  ratio 
of  about  2.5  to  1.     In  udnU  life  tlie  disproportion  is  less  marked. 

It  IS  relatively  run*  in  liu*  iieyrro  rtt<'e,  e«peelally  in  thoHe  of 
pnro  blood  (Milrhed).  In  this  country  it  is  more  common  in 
children  of  (ieniian.  Hel>rew,  and  I'ortujruese  race. 

It  oeenrs  iu  all  eliniutos.  Mowt  cases  develop  in  the  spring 
months,  [ie\t  in  the  aiitnnni,  next  In  winter,  and  last  in  Bumiuer. 
Tlie  seasonal  inlbmnce  varies  in  dilTerent  lo<'alities.  In  Pliila- 
delpliia  more  pa*^?»  occur  relatively  in  the  Kpring.  In  New  York 
there  is  an  iiIfiioHt  eciual  increase  in  the  autunut.  School  attend- 
ance has  something;  to  do  with  these  variations.  Choreic  attnckft 
appear  to  be  related  to  increase  in  storniH  (Lewis).  The  diftease 
JH  more  frequent  III  cities,  and  proVmbly  in  the  poorer  olaitHeM. 
Hereditary  influence  is  sliglit,  but  It  exists.  In  a  small  jiereen- 
tJige  of  cju<cH  one  parent  has  had  cliorea,  epilepsy,  insanity,  or  a 
decided  neuropathic  constitution,  A  phthiuical  or  a  gouty  his- 
tory in  parents  is  also  not  rare. 

The  chief  exciting  causeti  are  injury  and  fright,  mental  worry « 


and  rbeuniatism.  Frif^ht  or  some  emotional  disturbance  is  a 
cauM  in  about  oue-tiftb  of  tbe  case^.  Acute  rheumatism  i»  ^ven 
&s  a  cause  in  very  varying  proportions,  ranging  from  five  to 
twenty-five  per  cent.  In  this)  country  it  ranges  from  fifteen  to 
twenty  per  cent  (Sinkler,  Starr,  Sachs,  and  pergonal  oljscrva- 
tions>.  Endocarditis  i»  derelo|>e<.l  in  tbe  course  of  chorea  in  a 
slightly  larger  proi)ortion  of  cases.  This  may  exist  without  any 
manifestations  of  rheumatism.  Pregnancy  is  a  cau»e  of  chorea 
generally  in  primiparaand  always  in  young  women  under  twenty- 
five.  Chorea  !?ometime&  follows  infectious  feven*.  espe<'ially  meu- 
sleSf  sc&rlatina,  and  whoopjug-cougb.  It  has  been  cauneil  in  rare 
cases  by  reflex  irritation  from  an  injury,  from  nasal  disease,  and 
sexual  disorders.  Overstudy  and  the  worry  of  examinations  are 
factors  in  causing  chorea  in  predisposed  and  budly  nourished  chil- 
dren. Intestinal  irritations,  such  as  worms,  may  excite  chorea. 
Malaria  also  may  aggravate,  if  it  does  not  protluce  it.  Hamilton 
describes  a  form  of  chorea  caused  by  tobacco-poisoning.  Anaemia 
and  malnutrition  underlie  most  cases. 

isymptomit. — The  disease  may  begin  suddenly,  but  usually  it 
develops  slowly,  and  it  is  not  till  one  or  two  weeks  that  the  symiv 
toms  are  decidedly  prominent.  It  usually  begins  with  irregular 
twitcliing  of  the  hand  or  face  on  one  side.  The  child  winks, 
grimaces,  and  drops  things  from  its  hand.  The  foot  and  leg  be- 
come afTected  later  and  tlie  child  stumbles  in  walking.  In  two 
or  thrt*e  weeks  the  opiMjsite  side  is  involved,  but  usually  less  than 
the  one  originally  affecteil.  In  three  or  four  weeks  the  disease 
reaches  its  height.  The  jjatient'8  movements  are  theji  almost 
continuous.  The  hands  CJin  hardly  Ije  u(»e<l  and  the  child  baa 
to  be  fed  and  dressed:  even  walking  is  awkward  and  difficult. 
Speech  is  indistinct  and  contused  from  the  irregular  movementa 
of  the  lips  and  tongue.  The  muscles  of  respiration  may  be  in- 
voiveti  so  that  the  rhythm  is  uneven.  It  is  asserted  that  the 
heart's  action  is  afTected  also :  bat  this  is  unlikely. 

Tlte  ciioreic  movements  usually  occur  both  when  the  muscles 
are  at  rest  and  during  volitional  acts.  In  some  casefi  the  disease 
is  chiefly  characterized  by  inco-ortlinate  movements  when  pur- 
|>oseful  acts  are  attempted.  In  other  cases  voluntary  movements 
can  l>e  readily  performed,  and  the  muscles  twitcli  only  when  the 
limbs  are  nt  rest.  The  movements  cease,  as  a  rule,  during  sleep. 
But  the  ctiild  sometimes  sleeps  badly  on  account  of  the  move- 
ments. In  severe  cases  attacks  of  mental  excitement  and  even 
delirium  come  on  for  several  successive  nights,  and  this  may  be 
so  marked  a  feature  as  to  form  what  is  calle<l  chorea  insaniena^ 
or  man fw:al  chorea.  Apart  from  such  phenomena,  the  mind  in 
chorea  is  usually  dulled,  the  temper  irritable,  and  the  child  much 
harder  to  manage. 
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The  Appetite  is  pt)or  aiul  oapricious,  the  tongue  coAte<l,  aiid 
the  bowels  oft«u  coHiiti|inteLl.  Tlie  nutrition  faib  a  liltk»,  then* 
111  ntuMiiia  nml  ii  tendency  to  loss  of  flesU. 

The  eyes  prt-Kent  iiothinj;  ftbnoruial.  Hypemietropla,  a«tig- 
inatisin,  arid  niusciihir  jn.suflloieneics  exist,  but  not  much  xuore 
tlian  in  oth^r  nervuut^  uliililrt^n. 

Tlie  child  in  often  worse  in  tiie  morning  and  improves  toward 
liJKht.  Kxciteuient  and  physical  exertion  make  tlie  muveinents 
worw*.  There  is  rarely  any  pain  and  never  aDd^stbeeia  or  ten- 
UerneKH.  Tlie  muHcIeK  are  weak  l>ut  not  actually  paraly7.e<i.  The 
deep  reflexen  are  Homewhat  lessened  and  the  knee  jerk  may  be 
abolitttieil.  The  electrical  irrituliility  of  tlie  niuwle*  is.  as  a  rule, 
jnereaHed,  but  there  are  no  (pialitarive  chan^H.  Nocturnal  enu- 
resis oecawionally  occurs.  The  urine  contains  an  exce»8  of  urea 
and  phoHphateii,  and  at  the  height  of  the  attack  the  i^pecifie 
gnivity  may  be  increased. 

/'urww.— Maniiu'Jil  chorea  i»  characterized  by  great  tnent-al  ei- 
citeiuent— e.*^]>i*ciatly  at  night,  delirium,  with  hallucinatiouH  and 
delusions.  After  one  or  two  weeks  the  excitement  lessens  and 
Uie  patient  beconien  dull  and  apathetic.  Sucli  ca^e8  usually  oc- 
cur in  mlult  women,  and  they  are  8ouietime8  fatal. 

Paralj't.ic  chorea.  In  this  form  one  arm  becomes  rather  sud- 
denly weak  and  powerlesH.  A  few  twitching  movements  are  ob- 
servetl.  This  form  occura  only  in  children  and  runs  the  same 
course  aa  ttie  spa^^niodic  ty|>e. 

Ch(»rea  of  ntlult  life  (ind  Henile  chorea.  The  discaflc  when  It 
occurs  in  the  wecond  Imlf  of  life  attacks  men  rather  oftener  than 
women;  it  is  not  related  to  rheumattHm.  There  in  usually  a  neu- 
rotic faunly  history  and  even  a  liereditary  histtorj'  of  chorea. 
Tlie  atti&ck  w  usually  caused  by  emotional  diHturbaiices.  It  runs 
niuuh  the  Mime  course  iw  juvenile  chorea,  but  Ih  rather  more  apt 
to  become  chronic.  Wlien  it  occurs  in  old  men  it  is  called  setiiie 
ch'trea.  This  type  is  not  to  be  confounded  with  hereditary  or 
Huntington's  chorea. 

Duration — /if7a/;#e.».— The  disease  in  this  country  lasts  about 
ten  or  twelve  weeks,  ranging,  however,  from  six  w(H»ka  to  six 
months.  There  may  be  great  improvement  follower!  by  a  relapse, 
and  in  thi.s  remittent  manner  the  disease  may  last  for  years.  If 
it  lastH  more  than  six  months  it  should  be  called  chroutr.  Re- 
lapses occur  in  about  one-third  of  the  crises,  and  rather  oftener 
in  girls.  Relafwes  tKicur  oftenewt  within  a  year  of  the  first  attack 
ami  much  oftener  in  the  spring.  After  three  years  relapses  prac- 
tically cease.  The  number  of  relapses  is  usually  but  one.  but  the 
disease  may  recur  eight  or  nine  times.  Relapses  rarely  occur  in 
adults  except  in  the  chorea  ol  vx«\x,\\wcvc^ . 

Pathology.  — TUe  ^e^t  ol  V\\vs  Vssw^vou*  \\w  e\tfK«fc.  S&  'O&a  ^wi  xea^c- 
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ter  of  tlie  cortex  arid  it«  meiiin^s,  the  pyramidal  tract,  len- 
ticuhir  nuclei,  and  the  npinal  oord.  The  leeioiiH  are  iu  acute  eases 
of  tho  iifiturfi  of  intense  hyiiennmia.  with  dihitution  of  vessels, 
small  hemorrhages,  and  »pot«  of  jtoft^ning.  There  is  inttltnitiou 
of  the  pttrivaMuhu*  spouses  with  round  cells  and  Kwelliuff  and  pro-, 
liferation  (»f  the  intima  of  the  small  arterieB.  In  chrt)nic  caaes- 
the  evidence  of  active  vaacidar  irritation  is  less,  but  there  are 


Fta.  197.— PUUVASCtXAB  DiLATATloNt.  IX  TUk  WlllTi:  MAmUt  or  TBI  OOSrVOLFTIOaB 

or  A  Vkkv  Chromic  akd  Sevkkk  Cue  or  Cborka. 


perivaecular  dilatations  and  increase  of  connective  tissue  (Fig. 
107).  The  procewi  »<uifge»Jts  a  low  grade  or  an  initial  stage  of  in- 
flaiutuation.  The  cause  of  this  is  probably  either  an  infective 
uiicro-org^anism  or  a  hnninral  irritation  similar  to  that  eausinK 
the  rheumatic  symptoms  and  the  heart  lesions.  In  a  consider- 
able per  cent  of  eases  <  ninety  per  cent— Otiler),  e-specially  in  those 
of  lonff  duration,  there  are  fibrinous  depoe^its  on  the  walls  of  the 
heart.  The  hyi>orn'nnc  pr<wvsH  may  not  be  confined  to  the  men- 
ingcs  and  motor  area*  of  the  braiii uivd cox^i, ViuX vVv*. ts^l  \'tv'ft». 
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tlie  diseoAe  in  tliwo  partn  thfit  the  symptoms  of  chorea  ariu. 
'i'he  pretM^nce  uf  ]Hiiiit«  uf  irriUitioii  in  thu  corti.*x  uud  Itt^  Uwn* 
ingeMuiiil  in  thu  [lee|M*r  partH  uxc'.it43.s  irregular  diiwhurgu&or  oervc 
force  aiid  pruiluves  the  choreic  uioveiuentt).  The  iDterruption  uf 
the  voIiiiiUkry  norvo  luipulHeH  by  dij^eu^od  foci  makes  thcde  xno%'c- 
jiieiitt>  irri-'gular.  The  npparvntly  Hi>ecial  involveuient  of  the  leu- 
tioulur  nuclei  may  explain  some  of  the  inco-ordinatjoii.  In  paru- 
lytic  rhdrea  the  pyrauiiilal  tract  is  probal>]y  more  8erioui«Iy 
iujureU  by  Home  HiUffle  laryx*  focuB  of  i?oiijjreMticin,  exudation,  or 
heniorrhatri*.  Indeed,  I  have  kihmi  a  tnje  hoiidplegia  develop  id 
tlic  niidfit  of  an  attack.  In  maniacal  chorea  the  meninges  and 
cortex  are  more  involvi»d. 

lUitynonis. — The  iliiieujte  is  eoiiily  reoot^iiizeil  by  the  j>eculiur 
twitching  movements.  It  is  nece«fijiry  only  to  distin^ish  the 
dilTen'nt  format.  It  must  be  diHtinguiHlieil  from  convuUivc  tic, 
elet'tric  chorea  of  Diibini,  hyxtericnl  MpjiKms  which  include  myo- 
clonus, wdtatory  chorea,  ami  ('lii>n.*a  major.  The  distinctions  an> 
not  dlfllciilt  and  arc  given  in  connection  with  descriptions  of 
these  disorders. 

J^rni/nositi. — Ah  regani«  life  the  proj^nosif*  i«  very  favorably. 
In  thlH  country  death  from  elior«»a  hardly  ever  oecurs  iu  ehildren. 
It  i»  more  fatal  in  adultji.  In  Kii^land  the  mortality  from  chorea 
LB  about  two  per  cent.  >'exirly  all  nonfatal  caae»  eventually  get 
well 

Treatment.— The  most  Important  single  factor  In  treatment  Is 
rest.  The  eliild  should  not  U*  allowed  to  take  violent  exerciw 
or  to  have  any  exf^tteuient.  In  moHt  cjuu*h  he  should  betaken 
from  schtKil,  and  hi  Ixul  <'aMes  he  should  \te  kept  in  bed. 

Cold  Hii^ingin^^  or  the  ether  npray  daily  along  the  back  is  nse- 
fal.     XouriHhing  food  and  iron  an.*  iiidieated. 

A«  siHH*irte.  rt^mcdie.H,  arsenic?  .still  heads  ihe  list.  It  should  he 
given  iu  di>8e»of  "L  v.  of  Fowler's  solution  t,  i.  d.,  increased  by  one 
or  two  drops  d;dly  t<»  fifteen  or  twenty  drops  or  even  more.  If  this 
causcH  naubea  and  gastric  pain  or  headache,  the  dose  should  be 
sto[)ped  for  a  day  and  then  resumed,  if  iKwsible,  where  it  was  left 
o(T.  Sometimes  the  sulphide  of  anieide  i»  la^tter  tolerateil  than 
the  arsenite.  Next  to  arsenic  come  antipyrin  (gr.  v.),  antifebrin 
(jfr.  iij.),  exalgin  (gr.  iij.j,  the  du«i>8  to  Iw  carefully  lucreased  if 
needed.  Tincture  of  oimicifuga  sometin»es  hel|>s  when  arsenic 
fails.  The  liromide  or  valeriiuiate  of  tine  is  also  an  excellent 
remedy,  e»i>e<'iany  when  tiiere  in  a  hysterical  element.  The  bro- 
nddes  luid  chloral  are  uM^ful  adjuvants  in  promoting  sleep. 
Chloral  alone  im  naid  to  be  curative  if  tfiven  in  doses  sufficient  to 
prolong  sleep  greatly  (Hastiaii).  Exalgin  given  cautiously  with 
iron,  in  doses  increased  to  lifteen  grains  a  day,  is  often  very  uee- 
ful.     Hyoiiciu  b^ droV>Toui»Xe  m  Acuwft,  <A  ^.  ^VVe.  QftR%&\a.uaiLY 
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efScacious.  Among  other  druipt  uf  less  vuluc  lire  tlie  salicylates, 
cypropedium»  lol^liue.  physostiffmine,  an<l  tartar  eiuetic.  In 
cUrouic  and  obstinate  casett  liypodermic  injections  of  Fourier's 
Holutiou  should  be  tried.  Ualvanizaticm  of  the  brain  and  spine 
is  alsu  useful     Ciiange  of  air  sometimes  breaks  up  an  attack. 

HKRRDiTAJtY  ciiOHKA  WM  first  described  by  a  Ixinp:  Island 
physician.  Dr.  Waters,  in  1>S42,  later  by  Drh.  (ioniian  and  Lyon, 
and  hi  1872  by  Dr.  Huiitinj^toii.  The  American  ciines  havo  been 
observed  chiefly  iu  New  York,  Connecticut.  New  Jersey,  and 
Pennnylvauia,  Casett  have  been  reporte*!  nlM>  from  ftvrhianj', 
France,  and  England.  The  disease  rarely  liegins  befnre  thirty 
or  after  tifty;  it  occurs  about  equally  in  iiialey  an<l  females.  U 
is  alwnys  directly  hereditary,  either  through  father  or  mother, 
usmdly  the  tatter.  It  begins  without  known  cau^e  by  twiirhings 
in  the  face;  the  movements  tlieu  extend  to  the  arms  and  legfe.  It 
is  attendtnl  with  progre^itive  mental  deteriorulion.  with  a  ten- 
dency to  melancholia,  and  linally  ends  in  dementia.  Its  couiue 
is  chronic  and  usiially  very  t^low,  Lusting  ten  or  twenty  years. 
Post  niortein,  ehrt>nic  jwirhymeningitis  and  leptomeningitis  with 
degenerative  changes  m  the  cortex  have  bevn  found. 

ELKCTRic  rHOHKA  is  a  name  sometimes  and  wronglv  given 
to  very  violent  forms  of  ordinary  ehorea  of  Sydenham.  Tneterm 
was  first  applieil  by  Dubini  to  a  peculiar  and  progressively  fatal 
Bpasmodie  affection  which  ha'*  l»een  olwerve<l  almc^st  solely  in 
Italy,  and  which  is  iH-rhaps  (»f  a  poilagnnis  or  malignant  malarial 
origin.  M.  Bergeron  in  1S8<I  also  desorilH-d  an  "electric  chore-a" 
hi  which  the  patients  are  nttarkeil  by  sudden  rhythmical  si>asms. 
This  latter  disease  lias  a  uniformly  favorable  course.  Neither  of 
these  diseases  resembles  true  chorea,  nor  do  they  have  the  cliar- 
acter  of  the  tics. 

The  term  electric  chorea,  therefore,  is  one  that  should  be  only 
used,  if  at  all,  with  a  qualifying  explanation. 


Habit  Chorea  (TVr  Coordhyf).— There  are  many  pereons  who 
go  through  life  with  some  trick  of  speech,  of  gesture,  or  some 
peculiar  grimace.  If  may  1>e  only  a  shrug  of  the  shoulder,  a 
twitching  of  tlie  eye*,  or  »  suifT.  These  various  movements  are 
tfrs  ot  tlie  co-ordinate  kind.  The  sptistnodic  motion  is  of  itself 
normal,  but  is  inappropriate  and  misapplied. 

Such  movements  are  often  seen  in  children.  They  sometimes 
represent  abortive  attacks  of  chorea,  and  sometimes  they  are 
the  residuum  of  old  attacks.  In  many  cases  they  are  chronic 
convulsive  t  irs  from  the  start  and  hax^e  little  relationship  to  Syden- 
ham's chorea.  The  condition  is  to  be  treated  both  by  moral  and 
medicinal  measures. 

Osfillatory  sptutma  Ani\  nodding  spasms  have  been  described 
elsewhere. 

Procurttive  Chorea^  or  Danoing  Chorea.— LAyoock  has  de- 
scribed an  a  separate  kind  of  chorea  a  rhythmical  or  trochaic  form, 
which  he  sfivs  Jiffects  children,  principally  girU,  and  shows  itself 
in  8i>asmodic  rhytlimical  contracUona  or  \u»\i.&»\ftYv  'Kj\ja.\:\\i.^  «t 
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pnwnrsivo  movpiiu'nts  of  tht»  body,     Tliis  hiw  been  called  choo* 

ijrtjcursive,  ur  rlutren  fetttiiinii^,  by  otlicr  writers.     In  iiiauy  oji.<^| 
t  is  accuiupuiiied  with  vvrti^u,  wtipii  the  ountliCion  of  tlit*  |fatu>u1 
iH  t^iiiiilar  to  that  of  a  iH'rsun  who  hmt  boeii  whirUiiK  ari>uii<J  u  num- 
ber of  tiiiien.     Such  I'MM'^  always  haw  (ieri(U>dly  livstericai  t-iiar 
HOters,  aItbouf;:htbHM*pr(K*ur8iveAttAck8ii)Hycoiiipficat**onlhuLr7jl 
chortNi, 

C/to/eti  mti,/or  in  a.  munifetttation  of  hysteria,  iii»t|  will  be  d( 
scribed  iindoT  that  .mit>jiH-t.     It  in  not  a  clifirea  at  all. 


TETANUS. 

Tetanuft  is  an  acute  or  subficute  infectious  dtseitse  charaol 
by  violent  tonic  ttpu«ius  with  remiHuionH  and  exiu.^erhtLtton». 
CF&lle<1  idiopathic  when  no  o])en  wound  Ik  found  and  trauinatl 
when  fiueh  condition  Is  present.     Whuu  it  attackit  infants  it 
called  tetanus  neonatorum;  when  the  jaw.s  alone  are  involve*!  \i 
is  railed  loekjaw,  or  Irisuiua.     A  form  which  affectis  the  face 
throat  is  called  heiMl  (»r  cephalic  tetanuH, 

Etiol'njy.~ii  ban  a  Hpe<*ial  predilection  for  new-bora  children 
in  some  countries  (West  IndicH)  and  to  a  Irss  extent  for  pueri>«i 
women.  It  alTectJii  mak's  more  tlian  femnltw.  After  the  hi 
Miontli  *if  lift'  tbt'ri-  is  ]irarticul  iiinininity  till  after  the  tenth  y< 
It  tlu-ri  jncrejiHes  in  fre^iucncy  up  to  forty.  It  ie  much  more  fj 
quent  in  thirk  nvcoH  and  in  some  tropical  climates  (West  Indiet^ 
South  and  Central  America). 

»S.v'/i/'^>/"*.— The  disejise  sets  in  from  five  to  fifteen  daj's  aftvr 
hifectlon.  It  i>etfinH  with  feeluij^s  of  stiffneHs  in  the  neck  au( 
throat  and  aometimes  with  chilly  feelinp*.  Uradually  ton! 
spasms  develop  which  involve  the  trunk  muwl(«,  causing  opii 
thotonos  and  otbiT  forms  of  rigid  spasm.  Thsmuri.  or  lockjaw 
also  occurs.  The  i^pohms  are  attended  with  Intense  pain.  8om4 
times  there  is  a  visv  of  temperature  and  this  may  be  very  higl 
Tile  disi'jiH'  lasts  for  two  to  five  weeks.  There  isevidence  of  in 
t^itinii  and  oonjrestion  of  thcKpinul  cord  and  injured  nerves,  h\ 
no  special  anatomical  chauKcs  are  found.  A  speciBc  bacilius 
producing  a  tetanizin^  poison  has  been  dl«covere<I. 

The  tliarjnoftif.-  is  based  on  the  characteristic  history  and  tl 
peculiar  spasms.  In  strychiiine-poisoniniL;  there  Is  no  initial  tris-^ 
mus  or  epigastric  pain.  In  rnlji(»s  there  is  also  no  trismus  but  a 
respiratory  spasm  on  attempts  to  swallow. 

The  prognoNis  is  bad.     Alinut  eiKhty  jiercent  of  the  traumati 
and  sixty  |>er  cent  of  idiopathic  casen  die. 

The  (rfntment  consists  of  ctunidete  r*»8t  and  quiet  in  a  ' 
room  and  the  administration  of  chloral,  bromide,  morphia,  am 
physofitiKUta,  Succ*'hsfiil  results  from  injection  of  bloo*!  serui 
of  an  animal  w\\ich  V\as  \\aA  X.\\e  Awewse  nts;  T\i\i«tVie2i. 
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TKTANt  (TKTAXILLA). 

Tetany  U  a  subocate  or  chrouic  spactiuodic  disorder  character- 
ized by  intermittent  or  persiHteut  tonic  contractions  beginning 
in  the  cxtremitit^K  and  asi^nriated  with  paneftthesia;  and  hyper- 
eicitability  of  the  motor  and  sensory  nerves. 

AV/o/'jj/j'/.— Tile  diM-'iLse  is  very  rare  in  this  country,  but  rehi- 
tively  common  in  Kurojw,  espeoiaily  in  Austria.  It  occursi  with 
fre<iuency  during  rite  second,  third,  and  fourth  years  of  hfe  and 
u^ain  lit  the  time  of  puberty.  Its  rate  of  freijuency  then  slowly 
declines  and  it  is  %*ery  rare  after  lifty.  It  alTecta  males  much 
oftener  than  females  up  to  the  age  of  twenty,  after  that  the  dilTer- 
encH*  disupi>ears.  It  occurs  mostly  in  the  working;  classes.  In 
infantrt  rirUet.x  18  often  noted.  The  exciting  cauiH'ti  are  exhaustinfC 
influences  like  diarrhu^a,  lactation,  t^epsis,  fatigue,  mental  &hock, 
and  fevers ;  also  exprxsaro  to  cold  and  wet.  Alc4>li(>liMni.  dilatiition 
of  the  st<tiiiarh.  and  intet>linal  entozoa  are  also  causets.     It  may  be 

§rotluced  artificially  by  extirpation  of  the  th>Toid  gland.  The 
ii^eaAe  KometimcM  ap[>ear8  a^  an  epidemic. 

liymptoms. — Teluiiy  begins  !sometimeH  suddenly  with  symmet- 
rical tonic  contriK'tiinis  of  the  lnuid!>,  at  other  time;*  there  are  at 
tirst  s^nsjitiouH  of  nnmlmefis,  priekUn;.;  or  [)ain  in  the  extremitiea, 
with  malaise  and  perhaps  nau>'ea;  then  »<pji>m»  be^^in.  The  at- 
tacks alTeet  first  and  most  the  upper  extremities.  The  flexors 
of  the  forcanu  and  hand  are  usually  involveil;  ilic  fint^ers  are 
flexed  at  the  nietacarpi>phalanj:eul  joint  and  extended  ut  the  other 
Joint.>«.  and  the  thumb  is  adducted,  jmidncin)^  the  "aecoucheur's 
hand."  The  forearm  may  be  Hexed  and  the  nppurartn adducted. 
The  knees  and  feet  are  extendeil,  the  toes  flexed,  and  the  foot  in- 
verted. In  severe  (vises  the  luuseles  of  the  abdomen,  chei^t,  neck, 
and  face  are  involved.  Opisthotonos  and  dy^pmea  may  result. 
The  muscles  of  the  face  and  eyes  develop  contractions,  nnd  tris- 
nnis  sometimes  occurs  late  in  the  disease.  The  nmseles  of  the 
larynx,  ooflophagUB,  and  bladder  may  be  alTected.  Fibrillary 
tremors  are  observed  in  the  eontracte<i  muscles.  The  attacks  are 
accompanied  by  parwsthesitc  and  cnimp-like  pains.  There  may 
l>e  some  alKilition  of  sensation  in  the  skin  of  the  parts  affected 
during  attacks.  The  cramps  last  from  a  few  minutes  to  hours  or 
days.  They  occur  during  day  and  ni^'ht  and  may  wake  the  pa- 
tient fnmi  sleep.  Fever  is  sonietimes  jiresent  in  epidemic  cases. 
The  disease  hiis  a  tendency  to  recnrrt^nce. 

While  it  lasts,  both  durini^  and  between  the  attacks  peculiar 
phenomena  are  obsor^'cd  as  follows: 

Ist.  iwretised  Mechanical  IrritnbUily  of  Motor  yertes.—The 
motor  nerves  show  an  abnormal  irritability,  so  that  on  striking 
the  motor  pointasharjj  uius<'utar  contraction  is  bromfht  out. 
"When  pressure  or  a  blow  is  made  on  the  face  over  or  near  the 
exit  of  the  fjirial  nerve  from  its  foramen,  contractions  of  the  facial 
nmstrles  ot'cur,  especially  those  of  the  lins.  This  is  cAlled  the  "  fa- 
cial phenomennn.^'  By  pressin^j  on  the  artery  and  nerve  of  a 
limb  a  tetanic  attack  can  l>e  produced  in  the  muscles  supplied. 
It  is  probable  that  it  is  the  pressure  on  the  nerve  alone  whicli 
causes  the  phenomenon  which  is  culled  '  Trousseau's  sjnnptoni." 

2<l.  I'he  eifntn'raf  irritabiUty  of  the  muscles  ami  nerves  is  in- 
creiuied,  especially  to  the  iralvanic  current.  Thvis  a  nev^ivUve.- 
pole  cJonure  contraction  (CaCC>  is  broug;\vl  o\iX  \i*^'  ft.xwr>5  >ivya5*^ 
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ourront;  and  if  a  little  stronger  it  trnnses  a  tonic  contraction  or 
futi»<Mle  closure  tt'tanns  < t'lit^'l t'.i  The  |>08itive-i>ole  opening 
contniclion  (AnOC)  umy  \iv  tetnuic,  /.r,,  (AnUTe),  aiid  there  luay 
lie  even  u  (vithode  opening  tetnniiH  (CaUTe),  a  pluMionienon  not 
tteen  in  any  other  iliseatH*.  According?  to  Gowurn  1tiert>  may  be  a 
revfrsal  ol  tUv  polar  funnuhi,  »*»  llial  a  |K)sitive-iMjle  closure  con- 
inu'tioii  (iccurK  earlier  than  a  negative  (AnCC>  CuCC).  ITiit*  i» 
eertjiiiily  riire. 

;iii.  An  imrtrt.Kt  ttf  irntal/ilitu  of  the  aensoi^  v(JTe/t  is  fihown 
by  |tre8hjng  upon  tlieni,  M'lien  bensalions  uf  prieklini?  and  fonui- 
cation  appear  alnn^  their  courbe.  There  ii*  an  inrre»Mf  also  in 
the  <*let»trieal  KCiihiltiilry,  hhown  by  appreciation  of  very  weak 
galvanic  curreutN.  The  auditory  nerve  reacts  to  the  jjfulvnnie 
current  in  about  fifteen  per  cent  of  norumi  cjihCH.  and  tlion  only 
to  Htron^  currentH  and  to  only  a  purtJnl  extent :  but  in  tetany  it 
reaetn  in  jn*arly  all  eiuses,  and  with  comparatively  -wenk  currcntji 
<S  to  5  or  <l  nia.)  (»n  anode  elocure,  nnode  ti\ed,  and  anode  o|)«n- 
inp<AnC  Klant>.  AnDKI.  AnOKI)  iChvctfitek). 

The  phenomena  of  hvperexeitahility  above  dewrilied  vhty 
conniderubly  luid  rupidly  cluringthe  course  of  the  dibeBi^e,  and  are 
not  alwaytt  present, 

Typrs  *//*  tht  IHsnf.sf.—Thf*  difleaw*  vftHen  in  intensity  and  dum- 
tion.  Thi»  variation  depends  niueb  U{>on  the  cau^e.  and  there 
have  been  made  a  iuinilH*r  of  types  of  the  di^eaiite  ba>>ed  on  the 
etioloK)'.     ThuK  we  have 

1.  r-pidemic  or  riieuniatlc  tetany. 

2.  Aflthentc  tetajiy  due  to  laotatiou,  diarrhcea,  exhausting  di»- 
easest  etc. 

8.  Thyroid  tetany,  due  to  removal  of  the  thyroid  eland. 

4.  Reflex  tetany  from  gastric  dilatation  and  InteRtTiial  worruK 

5.  Ijitent  forms  of  tetany  in  wliifh  tlie  phenomena  of  liyper- 
excitability  and  i»nnestlieMV  oernr  with  very  Rll^ht  if  any  con- 
tractions, and  no  Trouiswan  hymptoni. 

Infantile  tetany  should  |>erhapH  be  separated  from  other 
fonns. 

Svniptoiuatic  tetany  tram  brain  disease  is  also  npokeii  of. 

^'Chen  the  spaMUB  are  coiititiuouH  the  diseaNe  last*  but  a  few 
weeks:  wlien  they  are  intermittent  It  may  continue  for  months. 
fcpideniic  ea*ies  [a»t  but  a  few  w»'ek«.  Tlie  di^eane  may  he  taid 
in  general  Ut  \tiHt  fronwifew  wreks  Toa  fewmonih.'i.  Paiientsare 
liable  to  a  recurreni^e  on  return  of  the  exciting  eauKe. 

J'(tt/iu}or/t/. — Thenlirnonieimof  thedisrn«Miidirateacongc»ited 
and  irritative  condition  of  the  gray  matter  of  the  spinal  cord. 
The  cause  of  this  state  ic  evidently  in  Kome  cases  (epidemie  tet- 
any) an  infectious  poison;  in  other  cases  mucin  in  the  blood 
(thyroid  tetanv),  and  in  other  cases  it  may  be  a  rheumatic  or 
son'ie  other  toxie  influence.  Ergot  is  known  to  produce eyojptoma 
resciiibling  tetany. 

In  infantile  tetany  the  irritation  is  ajumrently  cortical  and 
due  to  iiieningiti!*  or  to  rickets  and  the  rL-flex  irritation  of  disor- 
dered bowelH.  It  in  dftuhtfidifiuiv  reflex  inllueneepan  be  invoked 
in  aihdt?*.  Tetany  is  a  functional  thsease  ami  the  syniptomatio 
expresisUjiiof  a  eentral  irritation.  This  irritation  may  be  of  differ- 
ent kindtt.  hence  tetany  has  a  claim  to  l>e called  a  tliKtinet  disease 
simply  on  clinical  grfmnds.  It  has  no  sueh  ileflnite  i»atholog>'  as 
clmrea  or  e]nlei»8y.  In  the  verv  few  aiitopHies  whieii  have  been 
niaile  no  deliuile'oTRB^uve  \<?ft\QX\\\tAV\e«u\wiw<\. 
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J)iagno9Ut.— The  disease  ia  usually  easily  recogtiized  by  the 
character  of  the  spafiias,  their  s>numi»tricnl  nature,  their  course, 
auil  the  pheuouiena  of  h>'perexcitability  uf  the  luuiKrIes  and 
nervee.  Trousseau's  syntptoiu  is  fouttd  in  no  other  dise^iHe.  The 
"facial  phenoMieuon."  the  peculiar  electricid  and  uieehanioal  irri- 
tability of  the  muscles  and  nerves  are  very  rare  in  other  condi- 
tions. '  The  sensory  irritahilityand  especially  that  of  the  acoustic 
nerve  are  also  characteristic.  From  tetanus'the  disease  is  distin- 
guished by  the  interniittency  of  the  contractions,  their  feeiiler 
character,  the  fact  that  they  l>egin  in  the  extremities  and  extend 
to  the  trunk,  and  by  the  abiwnce  of  trismus  at  least  uutii  late  in 
tlie  disease. 

Trtfitmirnt, — The cauKe should  !»ereniove<lif  possible,  Uict^ition 
stoppeil,  diarrha*a  and  indit;t»stion  corrected,  wonn.s  expt:'lle<l, 
rickets,  if  present,  attended  tn.  Rest.  muiri^Idnt;  ffxxl,  and  tonics 
are  indicated.  Syniptoniatieally,  bromide  of  [lotash  in  doses  of 
5  ias.  to  3  ij.  daily  with  chloral  furnishes  thesun*st  relief.  Hyos- 
cine  in  d uses  of  kt.  -^  may  L>e  tried.  Inhalation  of  chlorofonu 
or  injections  of  morphia  are  needed  in  severe  crises.  In  iKX'tumal 
tetany  Qowers  advises  digitalis.  Lukewarui  baths  may  be  of 
service;  »o  alfto  may  ice-ba^  tu  the  snine.  If  electricity  is  used 
only  the  weak  galvanic  curreut  ahouUI  he  employed, 


CHAPTER  XXIV. 

NECRASTHEMA  (NERVOUS    EXHAU8TION)-NERVOLS 

WOMEN. 

Kritrasthenia  U  a  morbid  condition  of  the  nervona  «yfrt«[u 
of  wliich  thp  anUcrlyiiiK  fharacttsristich  are  wuukueM  ami  exw» 
HJvo  irritJittility.  Tla*  dusurder  i»  ix.  ruiirtitinul  one.  In  it«(  (yiii- 
cal  forms  tlie  flymi)tam.s  nre  distinctive. 

/i'fioAjr///.— Ntninwitlioiiia  otM-ur?*  most  often  between  the  a^ces 
of  oiffiitecn  and  tiiirty,  m-xt  In'twet'ii  the  14:1?;* of  thirty  nnd  forty, 
and  thi'ii  iM^tw^eii  fiirty  and  lUty.  It  rarely,  if  ever,  begl nit  lie- 
fort'  eiiclitei'n  or  after  Ufty.* 

]t  iifTetrtM  men  and  women  almost  equally  in  tins  country. 
Pure  nwes  aw  nion*  frequent  in  men,  while  atypical  ronus  in 
whicli  there  tuv  roniiilieatjons  of  hyuteriii,  spiual  irritation,  and 
liwal  tlisordorH  are  more  fri'iiuent  in  women. 

Anierii'nns  are,  ju*  a  r»uv.  umrh  un'eeted  by  it.  The  eold  and 
dry  elimate.H  of  the  temperate  zone  favor  the  development  of  the 
diitorder.  80  alwi  tlo  hi^li  altitudes  if  tlieyaredry.  IleiuH^the 
elimat<)  of  thin  country,  tw  well  as  itw  rivflization.  undoubtedly 
help  (o  promote  the  diKeiise.  In  the  We^-t,  and  espeeiaily  the 
Northwest  lake  region  and  the  Colorado  plateau,  neurastheiiiA 
is  said  to  be  rather  more  prevalent  than  in  the  South  or  East. 

Itoceun*  inrural  imwell  an  urban  populationn.  Theeduratwl 
classes — professional  luen,  business  men,  and  potitieians — fnmiflh 
a  large  oontin^^»nt.  Heredity  is  a  very  important  factor  in  the 
primary  forniK. 

The  exciting-  causes  are  excessive  mental  stniin.  anxieties,  sud- 
den shocks,  injuries,  sunstroke,  excessive  child-l>earinR.  ttexual 
excesses— esfKH'ially  miisturhation— irregularities  and  excesses  in 
eating",  drinkinff,  ami  smoking'.  Overwork  does  not  o^use  it.  pnv 
vided  there  is  no  pn.»at  mental  worry;  and  even  this  can  be  borne 
if  the  patient  is  rej^ular  in  editing  and  sleeping  and  does  not  drink 
or  smoke  too  much.     In  some  eases  it  follows  some  single  j>ower- 


•  AmoDff  100  conseciitirv  ciutes  then  were  M  women.  17  men.  Ajrw  :  fl/t<#n  to 
twrnty-ftve.  85  :  tventr-slx  to  thirtx-flre,  3H  ;  thirty  six  (o  fnrryflve.  Z\ ;  forty-rij 
lo  flfty-flve,  90 ;  flfty-«lx  to  Bixty-flre.  «.  Thert*  aiv  relatively  mor^  c&aen  tn  tim 
anoltMxaoe  of  num  and  Id  Uic>  lat«r  period  of  Ufv  uf  wotnvD.  NsUrlty  :  United 
States.  N;  lT«Und,iai;  Q«niuiA.'<f,Yt;cAi!«KK«- 
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ful  physical  exertion.  Malaria  I -poUon  in  g,  cyphilis,  and  the  in- 
fective fevers  are  im|>ortant  a^nt^s  in  cauMiiif^  neiirastlieniu.  So 
ul8o  are  litliwniiL'  stateii,  tirastric  dilatation,  ami  dy.spopNia. 

Rfflex  irritations.  There  are  many  persons,  with  delicately 
balanced  organizations,  who  only  require  some  single  detiressin^ 
or  irritating  agent  to  put  them  iu  u  pathulogicjil  ntate.  ThtM  is 
the  case  in  those  iieurasthenitts  who  arc  made  so  by  reflex  causes, 
tilven  u  neuropathic  constitution,  ueurastheniii  may  be  produced 
by  ovariuTi  and  uterine  (hHcase.  Subinvolution  and  decided  me- 
chanicjil  di^ijlturements  are  more  iMJtent  in  eautiing  ueunuithenia 
than  the  chronic  inlhimniatory  states.  Prostatic  and  urethral 
disorders,  hemorrhoids  and  llssures,  may  excite  general  neuras- 
thenic symptoms.  Chronic  middle  and  internal  pjir  disea.se,  caus- 
ing great  Unnitus  and  jmrtial  deafness,  often  aggravates  a  neu- 
nuithenla.  if  it  docs  not  excite  it.  Nasal  stenosis  and  hypertrophic 
catarrh,  acting  either  directly  or  by  disturbing  the  visual  appa- 
ratus, may  be  a  cause.  Muscidar  insufficiencies  of  the  eyes,  re- 
fractive errors,  especially  hypenuetropia  and  astigmatisui,  are 
often  important  fa*:tor8  in  the  etiology  of  neurastheiua,  but  they 
are  not  primary  or  fundmnental.  Of  rellex  influences  causing 
and  keeping  up  neurastiiontii,  disturbances  of  the  stomach,  in- 
testines, and  liver  are  by  all  tnlds  thv  intfst  imi>ortant;  next  come 
irrit.ations  from  the  i*elvic  and  tcnierative  orgnns. 

Syinptonui.~-ln  the  neurasthenic  condition  there  are  certain 
common  symptoms  which  will  be  found  iu  all  cases*  but  these 
symptoms  vary  in  protniuenc-e  according  to  the  special  setting 
of  the  case.  Tlie  modifying  eleuieats  are  these:  (1)  age,  (2)  sex, 
and  (U)  neuroi»athic  constitution. 

In  ordinary  cfti^es  the  jwitient  after  some  years  of  arduous  work, 
anxiety,  and  irregular  habits,  (hiring  which  he  lins  kept  himself 
continually  on  a  strain,  begins  to  have  feelings  of  nervousness, 
restlessness,  and  irritJibility  which  iire  new  to  htm.  He  has  trouble 
in  sleeping  and  wakes  unrefreshed;  he  loses  interest  in  his  work, 
which  tires  him  greatly.  Hisapi>etite  is  poor  ar»d  his  digestion 
disordered;  he  has  vertigoes  and  peculiar  feelings  a1>out  the 
head;  and  he  1>eginBtoget  alarmed  about  himself.  The  symp- 
toms progress  until  he  finds  hecjin  no  longer  work,  lie  is  irritable, 
depres8e<l,  and  <Uscouraged,  and  finally  begins  to  take  himself  in 
hand.  In  some  cases,  after  a  smlden  fright  or  injury  and  shock, 
all  these  symptoms  develop  rapidly. 

In  younger  x>ers4m»  the  history  is  somewhat  different :  the  pa- 
tient has  jierhaps  indulged  in  s^^xual  al>use;  then  suddenly  learn- 
ing that  it  is  a  very  dangerous  practice  he  experiences  a  fright. 
He  becomes  nervous,  worrie4l,  and  mentally  depressed.  He  too  has 
cerebral  panesthe^sjie  and  insomnia:  he  loses  inton'st  in  his  stud- 
ies, cannot  concentrate  his  mind,  broods  over  his  early  Indi&cre- 
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tiotis,  and  is  panto-stricken  overevery  nootiimfU  enilPBion.  Getting 
some  conifortJnt;  asHumiices  nml  lutvice  from  hiti  physician,  he 
iuiproves  and  iK'Hmp!*  i^'tn  well,  but  not  uifivtuienily  biu*  for 
Koveriil  yeiiPH  a  train  of  (IJNturhiii^  iieuraotlienic  8>iupU»iUB.  As 
in  older  cases,  the  neurasthenia  inaj'  w>nie  on  suildeidy  from 
flhook,  violent  physical  exertion,  and  over-u»e  of  tobacco. 

^f/mpfom.<i  fn  Detail.— Tht*  neurasthenic  patient  AufTera  froiu 
a  pci^iiliar  fooling  of  ucny^tUHnrsn^  lUsioonifort,  uneasinesy.  and 
»en*(i«  of  unrefit:  or  from  feelings  of  tension,  a*  though  under  i» 
stimulant.  He  loses  interest  in  his  work,  tirctuh  t'>  tmMtimr 
any  reMjmu^i/fiiiiti/,  h«*  morbid  fears  n^v^ardinR  his  businees,  hli 
sexual  function,  hlH  general  health,  his  future,  or  some  trivial 
subject.  Some  idea  lixes  itself  upon  liim  and  ho  cannot  rid  him- 
self of  It.  He  hiui  difncnlty  in  concentrating;  his  mind  on  work. 
Periods  i>f  depre^wion  attack  him.  These  mental  states  vary 
much,  and  may  \m*  so  paroxysmal  as  to  form  "  crises."  His  sleep 
is  poor,  disturbed  by  tlreauis,  nnri  he  awakett  unrtfrfshtd;  some- 
times there  is  a  morbid  somnolence.  Slight  attacks  of  vertigo 
annoy  him. 

The  sensory  symptoms  consist  of  fi'elingH  of  pr«»s«ure  on  the 
top  of  the  head,  a*  of  a  hand  ur  cap  pn'ssin^  on  the  ecalp  {Utt 
htfliiut  syni/itom).  pain  or  weariness  in  the  back  of  the  n 
numbuenH  of  the  hmitlfi  or  feet,  crt*epin(f  sensations  up  the 
or  limbs,  burning  feelinjcs  in  the  ears,  pricking  of  the  t<»nj-«e,  a 
sense  of  oppression  of  the  chest  and  of  "sinkinjj"  in  the  epi^jas 
•  triuni.  These  form  what  ore  tennwl  tieurottt^t^uif  pafirgtheithr. 
Neurasthenics  in  a>)out  half  the  eases  sutTer  from  headaches. 
These  are  ditTuse  anil  frontal  or  o<'cipital.  The  pain  Is  persiM<'nt, 
worse  after  exertion,  and  not  very  intense.  A  borinif  occi|>it«l 
jMiin,  uf'kaf.'he,  and  ueck  w'^-rtr/wM^are  very  common,  and  women 
often  have  s<»von*  pains  along  the  spine.  Interc^»«laI  neuralcia, 
especially  on  the  left  side,  iscnnnuon.  General  neurnljria.  aching 
of  all  the  limbs,  feeling  of  soreness  of  the  scalp  or  of  the  mus- 
clt»s.  as  thouph  one  had  been  beaten,  are  often  complaine<l  of.* 

The  Spfit'iai  .V<!H**. v.— Neurasthenia  does  not,  as  a  rule,  cau 
very  serious  visual  troubles.  There  is  always  some  weaknesita: 
increased  irritability  of  eyesight.  If  the  |>ationt  uses  the  eye« 
much  these  symptoms  may  become  very  niarke<l.  There  is  a 
feeling  of  pn»«siire  and  discomfort  or  pain  in  the  eyeballs.  Head- 
ache comes  on.  Vision  \iv\s  blurn»d;  ther«f  are  si>ot«  liefore  tl 
eyes;  excessive  light  is  annoying  and  moderate  li^ht  dazzlefl* 
Reading  so<jn  tires  an<l  causpB  |min;  the  lids  twitch;  the  eyes 
easily  redden  ami  water.     Kxaminntion  shows  In  early  life  luo- 

•  N«ur&stht*ntc8Hlch  atajpochoDdriacftltflodeocysoowtlaiaiSufTerrroma] 
tent  delusionftl  p«in  loc«t«fl  In  a  certain  rcgloD.  nich  as  the  arm  or  bock.    Tbli  • 
dltloo  has  been  cnUeA  lopoalgia 
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bfle  and  often  dilated  pupils:  they  are  rarely  uneven ;  tdere  is  a 
slight  leKsenirijr  of  visual  acuity.  The  vixnal  fielil  is  normal,  but 
sensation  in  its  periphery  tires  very  easily,  so  that  after  lonjf  lest 
iiiK  There  is  apparently  a  eonrentric  limitation  of  the  tleld  The 
color  sense  is  unaiTeoted.  Muscular  iiiwufflciencies,  especially  of 
the  internal  recti,  often  oet'ur.  The  patient's  visual  tiiemories 
are  Icitsened,  so  that  the  nennisthetiic  cannot  remember  faces  and 
places  OS  he  has  been  accustomed  to  do.  If  the  patient  has  any 
refractive  error,  especially  hyi>ermetropia  or  astigmatism,  his  eye 
symptoms  are  more  marked  and  cause  him  so  much  annoyance 
that  the  gviieral  symptoms  get  worse.  The  eye  trouble  may  thus 
keep  up  the  neurasthenia,  but  it  ^vill  not  alone  cause  it.  and 
treatment  of  the  general  and  local  symptoms  by  attentic»n  to 
the  eyes  alone  is  irrational  and  disa]jpouitini;. 

Neurasthenics  are  often  over-sensitive  to  noise.  This  is  usually 
simply  due  to  the  general  mental  irrit-ability;  but  sometimes 
there  is  a  ilistinct  hyperacousio,  and  slight  noises  or  even  agree- 
able music  <lrivf  the  fKilient  nearly  wild. 

Subjective  disturbances  of  taste  ooeur  in  cases  complicated 
with  digestive  troubles. 

There  are  no  peculiarities  regarding  the  sense  of  smell  other 
than  a  general  over-sensitiveness  to  odors. 

The  general  niu.scular  strength  is  lessened,  and  the  ])atlent 
very  soon  tireri,  or  even  completely  coHapses,  after  slight  exertion. 
Muscular  effort  or  mental  pxeitenienl  cAUM»8a?/*fW>rf*/W*«  hnndu: 
often  this  is  a  persistent  symj>totii.  This  tremor  is  "fine"  and 
vibratory  in  character  (almut  twelve  to  the  second).  The  skin 
rellcxes  and  tendon  rellexes  are  exaggeratetl.  Tliere  is  a  slight 
amount  of  "static  ataxia,''  ».f.,  the  patient  sways  more  when 
Ht4iuding  ereet  with  closed  eyes  than  when  his  ej'es  are  open,  the 
reverse  being  the  case  in  healthy  people.  The  eyelids  quiver 
when  tightly  shut.  The  general  nutrition  is  not  usually  much 
aflected ;  if  anything,  the  patient  loses  weight. 

There  Is  ileciiied  evidemje  of  loss  of  vasomotor  tone.  This  is 
shown  in  thcWi/  htimls  andfett^  tendency  to  hjijeridrosisof  the 
palms  and  soles,  flushings  luid  pallor  of  the  rju>4>,  sense  of  fulness 
in  the  head,  variations  in  the  sp^-cific  gravity  and  amount  of  the 
urine.  Pali>ations  of  the  heart  easily  oceur,  and  examination  of 
the  pulse  shows  it  to  have  frfijnt*nt  nrift  rapid  triH^'thmit  in  tun- 
sioti^  there  being  generally  abnormal  lowering.  The*  vfisomotor 
reaetion  produced  by  drawing  a  blunt  instrument  over  the  sku) 
is  more  pronounced  than  in  healthy  people.  A  deep  red  line 
api>ears  after  pressure,  which  lasts  twenty  or  thirty  uiinutes.  In 
rare  ca-^es  an  artificial  urtirxiVia  can  l>e  prfxluced.  The  phe- 
nomenon is  called  "  ileriiii»grapliy.*' 

The  seximl  functions  are  weakened  and  \rtVla.\>Vft^  asx^  ^sAftx- 
^9 
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oourse  U  ImperfMit  and  exhausting.  In  the  younger  and  more 
liL'uroputliic  vtvii^s  oiuiMtitMiH  ucL'ur,  iiml  morbid  fears  regardiug 
this  runcttoft  annoy  and  depress  the  *>atit>ut.  These  fearv  anil 
intm»itectioiiH  oc<^upy  the  luind  and  furnish  in  the  [witient  tb« 
btUicf  that  all  hiH  troubles  liiugc  ufton  hia early  {udiKoretionn  or 
hJH  prt'iient  rutlier  fre<iuent  emissionsi.  SoinctimeR  there  is,  lu 
fart,  such  an  extrente  tlogrof^  nf  aoniinni  Iosh  a&  to  keep  up  the 
ni-HiniHthenio  state.  The  genitaU  becniiie  relaxed,  there  in  a  uliicht 
diHcliarge  of  uretliraJ  anil  iiroMtalic  secretion,  esiiMfinlly  iifli-r 
Ht<H>l8.  lu  M'omen  ilvMuenorrliwa,  meourrtuigia,  and  flight  irre^ 
ularitioB  in  inenHtniation  oceur. 

Tlie  ditjrestjve  urgunK.  including  the  uietabolio  tinsuetf  of  tb« 
h'ver,  are  ahnost  always  at  fault.  There  are  a  great  many  ner- 
vous alTeetions  of  tlie  stomach,  sueti  a»  ^uttnilf^ia,  ^a^troxyuis, 
mumMiUir  atony,  etc.  These  dinonlerH  may  V>e  avBOcfat^d  with 
neuraifttienia  and  Ije  the  cause  of  part  of  the  trouble.  The 
gantrie  trouljle  in  rare  <vise.s  may  even  he  primjiry,  or  liohl  eijual 
rank  with  the  nerves  in  the  symptom  eoitiplei.  Kueli,  Imwover, 
is  by  no  meaiiN  the  rule.  The  nervous  lu^tlietna  leads  to  the 
gastric  dyspepsia,  an*l  this  apiin  makes  tl»e  neurasthenia  worse. 
The  spe<'ial  syniptoins  L'au«e>!  by  the  Ktoiiiach  (Minipbeati<*n  ai'e 
a  senseoT  eongestton  and  fuhiesH  in  the  liead,  dl?.7,iness,  hea<hielie. 
imlpitation,  and  abdmninal  pulention;  i>elehing,  feelinjj  of  pres- 
sure and  fuhiess  in  the  epi^(u>trium,  nauseiv.  pyro«t«,  annrexia, 
and  alterations  of  t^iste. 

The  hepatio  functions  arc  weakened  and  slowed  down;  and  a 
neurajithfnk'  firmer  is  one  of  the  common  and  fundamental  condi- 
tions of  the  neurasthenitr state.  Thisproilucesintestina]  dys|H>i>- 
sia,  fermentation,  and  eonstipation.  The  btofKl  absorbii an  excesa 
of  ptomaines  and  imiicrfeetly  oxidized  i>roduc'ts,  c^iusin;*  many 
the  ffeneral  ntrvous  symptoms  alrea<ly  described,  such  a»  the 
paneHtht^ias  diz/.ine^s.  somnolence,  and  head  pressure.  This 
condition  is  called"  //7/i(;m/V/,"or  nervous  ^out.  His  not  so  much 
a  distinct  diathesi.s  like  the  t7<^uty  or  rhi'umatic,  aa  it  is  a  morbid 
condition  from  accuunilation  of  meta*w»lio  prinluct*. 

The  intestinal  movements  are  shi^^lsh,  and  the  patient  suffers 
from  Ihitulenoe  and  feelingu  of  distention.  Sometimes  Miere  'i»  a 
nervous  diarrhfea  altenuitinjj:  with  constipation.* 

Sometimes  the  striking  symptom  in  a  neiirrtsthenio  jmtient  is 
the  disturbance  in  the  heart's  action.    This  shows  itself  Ju  feeble- 


•  Eni^Qptofun  and  yeura*tttritm.—\  fonn  of  DtfiirwUhmlil  hna  Ixwn  •IrwrHlie^ 
liy  niennord  undt-r  ib«  liniicl  nf  eiilcimpU>Hlft.  or  prolapse  of  Urn-  abdomliiAl  riscera. 
TUis  occurs  in  womeu  who  Imve  lux  abduiuiiiol  wall*,  with  ermn*  ilmici'ut  of  ibe 
Ktijiiiach  and  tnttwUneB.  and  AtreichInK  of  theituBpi'ndinK  HKammijiniiil  iiiummtrry. 
Ill  l)i«w«>  piii^n  Uii*re  In  iwnally  wnn*-  ililatnUnn  of  the  ■tomildi.  atooy  of  thr  (Dl«cdDSl 
woIU,  Olid  i:oaMH\uebL  Hyiu\>Um\»  <jl  \i\>.tvvv*"^V3U.. 


NECRASTHENIA— NEKV0U8  WOMKN. 


451 


P^mBfof  the  henrt  beat  aiul  hetirt  mmiiils  uDil  sipalliiess  of  the 
i  'fBk>  PaipitAtion  occurs  tm  slight  f xt-rtion,  iiinl  there  may  bo 
pseiulo-anginiil  attackH.  vr  wuBatioiis  of  oppresbion  auil  di»coui- 
fort  over  the  heart.  The  piitieut  nli»o  complains  of  feeling  the 
beating  of  the  heart,  perlmps  7JI  over  the  btxiy.  The  pulae  may 
be  very  slow,  especially  in  the  morning.  General  neuru^ithenio 
syuptoins  are  present.  Patients  with  lieart  diKease  are  liable  to 
lie  esiiecially  annoyed  by  various  evidences  of  heart  weakness 
and  irregular  action. 

The  respirations  are  normal  in  nnml>er,  but  shallow,  and  de- 
Jicitnt  ret/pinitorf/ ej'ptuijifnn  may  I >e  noted.  A  feeling  of  pres- 
sure on  the  chest  is  often  dettcribed. 

The  younger  patients  and  women  arc  generally  nnzpuiic,  but 
in  middle-aged  adults  this  ts  not  so;  the  face  is  full  and  ruddy 
and  the  mucous  membranes  of  go<xl  color. 

The  urine  in  the  young  !ind  nyurupathti:*  eases  is  variable  In 
epecilic  gravity,  but  geuendly  luw.  1.012  to  iAHH;  under  exeite- 
nieut  it  may  drtjp  to  1,002.  i'hosphates,  earthy  and  idkaline,  are 
excreted  in  excess,  while  the  nitrogenous  solids  are  often  dhuin- 
Ished  In  amount,  lii  older  cases  with  more  digestive  and  hepatio 
disturbance  and  lith  cniia  the  urine  is  heavy,  1.024  to  l.Ol^O,  quite 
aciil,  and  contains  ai  trmes  excess  of  phosphutesand  urates.  Ox- 
a]ate«(  are  also  found,  but  indicate  no  more  t%an  doti»  excess  of 
urates,  i.e.,  a  lithiriuic  state.  The  amount  of  urine  passed  is 
variable.  At  titnes  there  is  polyuria,  but  on  the  whole  the  total 
amount  is  IxHow  nonnal. 

TUK  MoDiKiKU  TvPKs.— iVe)irf7.v^A<'UiVi  in  Adolescence— De- 
geueratire  Nenrafithcin'a.^Whea  neurasthenia  begins  under  the 
age  of  twenty-iive,  there  is  a  more  distinct  evidence  of  neuro- 
{uithic  constitution.  The  incnt^d  symptoms  are  more  marked 
and  approach  tliose  of  hyiKicliondriasis.  There  i.s  greater  de- 
pression an<i  greater  introspection.  Morbid  sexual  idea.s,  fear  of 
imptitence,  remoi"se  overpast  indiscretions  in  venery;  H|X5nuato- 
phobia;  morbid  fears  of  contamination,  of  being  forever  inra- 
IMicitated  for  procreation  or  sound  mental  and  physjcjd  work, 
annoy  the  patient.  The  general  nutrition  is  affected.  He  is 
anwmic,  has  cokl  extremities,  clammy  hands,  dilated  pupils.  His 
urine  is  of  low  sj>oci{io  gravity  and  contains  an  excess  of  phos- 
phates, both  earthy  and  alkaline.  Pains,  para^sthesiie,  vertigo, 
hea<l  pressure,  and  gastric  disturbances  are  not  so  marke<l. 

This  type  of  noura*tlienia  is  often  describtnl  as  "sexual  "op 
as"  primary."'  It  is  really  a  manifestation  of  neurotic  degeneracy, 
and  may  l>e  Iooke<i  upon  asan  abortive  form  of  i»aninoia.  When 
more  fully  develoi^etl  the  degeneracy  shows  itself  by  such  symp- 
toms as  Qxed  idojis.  and  morbid  fear><  such  as  agoraphobia  (fear  of 
open  places.) ;  claustrophobia  (fear  ol  c\o»ed  \Awc>t*v,  Yki-^^w^^Jw^at 
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(feftr  of  oontAinination);  {>atlu>plutii!a  (fear  of  di>»e<i»o);  ftnthro- 
pupholiiii  [U'iir  of  w)cit*ty).  Ab<jrtivi'  foniis  of  foiif  tttt  tlutUr,  or 
the  douhtfiesf>-iiuulno88,  are  aleo  present  in  thi^  ^Ypc. 

JVtvnigOiriiiu  tif  Womtn  hi  Aftofesvenrc.—\vting  nervous 
women  aru  usuuily  antouiie,  UvHpeptie,  and  con'«ti|>at^;  th(*ir 
nutritiun  in  not  k^>o(1:  they  tire  tliiu:  thuy  uxcreU*  lar^e  quanti- 
tioH  %>{  limpid  urine:  they  uften  have  >«pinal  paiiiN  and  liendjiches 
of  the  luii^rainous  and  other  types,  and  ahuout  all  of  them  sulTer 
more  or  letw  at  the  tiiiie  of  nien»!>truution.  They  havo  tnobiU* 
pupilK.  Their  special  senm>H  are  keen,  to  the  iK»int  of  hypenes- 
th€Htia.  The  heart  is  irritable;  the  vflAoinutor  centres  are  un- 
Btable.  They  liavecold.  elaniiiiy  extremities.  They  are  vivacious, 
quick,  observant,  inquitient,  living  qn  tlieir "  ner\-e»,"  fond  of 
excitement,  and  indultj^ing  in  amuNeuents,  for  which  tliey  pay 
tlie  penalty  by  prolon^-d  exhaustion. 

Nt-uraaUicnUi  of  Homc/k  //*  Eariy  and  Midfile  Li/c. —it  18  tho 
nervous  women  l>et  ween  the  a^'es  uf  tweuty-ftvo  years  and  forty 
who  make  up  tho  majority  of  female  neunwthenics.  They  are, 
8o  to  upeak,  the  wreckage  of  tlie  younjf  nervuus  women  and  of 
healthy  younfc  women  for  whom  the  burden  of  life  and  doiuen- 
tieity  was  too  heavy.  Fortlieyare  UHually  marrie<l  and  zireitouie- 
times  pnilillr  mothen*.  though  the  worst  raaes  are  theehildle^ss  or 
the  "  uiouoptedir/'  The  |)t'incipal  symptomH  from  wliich  thrv 
suffer  are  luTvousnejw.  weakness,  insomnia,  dyspepsia,  morbid 
and  depressing  idejLs,  headaches  and  neuralgias,  vertigo,  tremor, 
and  vasomotor  symptoms. 

They  often  have  migraine  and  backaches,  but  they  do  not 
have  fully  developed  spinal  irritation ;  they  suffer  from  ji*vnliiir 
feelinjjjs  of  nuinbnew*  in  different  parts  of  thel>o«Iy;  they  often 
exhibit  a  marked  tremulousness  of  the  hands,  while  the  cold  ex- 
tremiiies  and  wet  hands  are  not  so  oouinionly  observed.  They 
become  CiLsily  exhausted.  They  are  excessively  nervous  and  irri- 
table; slight  noises  will  startle  them;  they  cannot  rend  long  with- 
out getting  a  pain  in  the  head  ;  they  suffer  from  time  to  time  from 
Attacks  of  [>rofound  mental  depression,  and  often  have  fixed  ideas 
of  a  melancholy  type;  they  have,  at  limes,  "crises,"  or  "  nervous 
storms."  which  may  take  the  form  of  a  headache,  a  fit  of  bines. 
or  a  lively  tlomewtic  disturbance.  The  dyspepsia  they  have  is  not 
of  a  very  severe  ty|»e:  it  is  usually  accomiMinled  with  ferinentA- 
tion  tuid  acid  eructations.  The  urine  always  varies  in  quantity 
and  sp<v*if1c  gravity.  Sometim4*s  they  will  pass  large  amounts  of 
Jiinpid  urine.  tSuch  women  are  often  called  h>'8t<>rieal,  bvit  the 
somatic  and  asthenic  symptoms  are  more  prominent  than  the 
psychical,  and  they  do  not  have  hystericid  stigmata. 

f'h'mnHerit^  iXt'trafithcuio. — At  the  cliniact4?ric  in  women,  and 
souietiiueB  at  a  cort«*v*^u«iu\^  \x;©s  va\u«a\\^\«>aff«*^\\vi\\\^:.wi^u\^Uilu»i 
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develop.  lu  womeii  these  ft>aiiptou»s  are  mostly  of  a  vasomotor 
churtu^ter.  Hot  Mushes,  flushing,  nervous  irritttbility,  poor  sleep 
or  morhitl  somnolence^  jmins  in  the  back  and  head,  seiusntiuns  of 
fainting  and  Kinking,  tendency  to  mental  ^leprt^ssion.  are  among 
the  ehiefhymptomt*  in  women,  amonff  whom  this  trouble  may  be 
regarded  as  a  cHuiacteric  neunwtheiiia.  Evidences  of  vaitcnlar 
tension  and  of  t>eKinninK  arterial  degeneration  will  be  fouu(L 
In  men  the  symptoms  do  not  g:n»atly  differ  from  tliose  of  the 
ordinary  type.  Both  in  men  and  women  this  form  of  neurasthe- 
nia rnnsacomparatively  sliort  and  favorable  uourne. 

Course  mid  Duration. — Neurasthenia  Ik  a  chronic  disonJer 
and  lasts  froTn  one  to  lK*e  or  ten  years,  depending  larj^ely  upon 
treatment  ami  habits  of  life.  The  forms  occurring  at  the  i-Jimao- 
teric  are  the  shortest  and  mn.tt  favonible,  those  occurring  in  early 
middle  life  come  next,  while  those  forms  which  develop  in  youth, 
if  dependent  up<m  neurotic  conntitution,  ape  the  most  ehronio. 
The  disease  huits  longer  in  women  than  in  men. 

PiUhology. — Neurasthenia  is  a  eon<liii<)n  in  which  the  nutri- 
tion of  the  nerve  cells  is  primarily  at  fault.  These  cells  have  lort 
their  power  of  building  themselves  up  into  stable  compounds. 
They  easily  break  dinvn  uudcr  slight  irritation,  and  send  out 
consequently  but  feeljle  impulses.  These  factd  are  indicated  by 
the  terms  "  irrituhility  "  and  '  weakness."  It  is  thought  by  some 
that  this  dystrophic  noudition  espefialiy  involves  those  ports 
which  make  up  the  vasomotor  neuro-mechanism;  and  if  this  be 
so,  it  is  the  nervous  tissue  of  the  ttiedulla  and  central  partii  of 
the  spinal  gray  utatter  that  are  the  most  involved.  There  is  lit- 
tle doubt,  however,  that  the  cortical  gray  matter  and  higliercen- 
tres  of  the  brain  are  also  implicated,  for  the  mental  symptoms  are 
always  prominent.  It  is  certain  that  the  jieripheral  nerves  are 
not  primarily  at  fault.  Since  it  has  l>een  sTiown  that  the  sympa- 
thetic system  is  only  nn  outflow  from  the  cen»bro-spiiml.  and  that 
many  of  its  ganglia  are  rudimentary  and  functioiiless.  the  idea 
that  neurasthenia  is  Itx-attnl  in  the  "ganglia"  of  this  system  lie- 
comes  quite  untenable.  The  view  that  neuraHthcuia  is  usually 
lithiemia  and  of  gaf*tro-hei>atic  origin  1  have  testeil  thoroughly. 
Patients  rarely  get  any  better  by  treatment  bused  on  this  hy- 
pothesis. 

VaB<rular  changes  in  the  nei^'ous  sj'stem  take  place.  These 
are  of  the  nature  of  cerebral  hypenemia,  and  probably  hyper- 
lenna  of  the  spinal  gray  matter.    More  rarely  there  is  amcmia. 

The  importance  and  dominance  of  the  vawmiotor  changes  in 
the  skin  and  internal  viscera  have  been  alrea<ly  alluded  to  under 
I  the  hea*l  of  symptoms.  This  vasomotor  <listurbance  isonechar- 
^K  acterized  by  a  weakness  of  the  inhibitory  vaso(?on.strictor  centres. 
^H  As  a  consequence  the  vesctele  dilate  auA  couXtbjcV  "vtT«eva\^xV3  \v4. 
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the  diflTerent  systeiUH  of  the  txxly.  Furthermore,  tbey  do  uot  n»- 
fipond  uuriufUIy  tu  the  KtimuluH  of  functioiilit^.  When  brain  or 
stoiuiu.']!  actM  it  culls  for  a  deHnite  and  well-re|fulatetl  supply  of 
blixid;  in  iieurtujcheuia  it  does  not  ^*t  ii,  and  heni*e  tho  morbid 
syniptonui. 

TItc  nervt>iiH  system  controls  the  metabolic  processes  of  the 
body,  which  are  especially  active  in  the  liver,  hpteen.  Atid  inua- 
oleii.  In  ncnniAthcnia  thiN  pn)re88  is  dintnrlH^d,  and  the  liver 
particularly  Ih  atonic  or  ^lu^)J;itill.  Tlii!«  dit^turbaiice  has  nlreoily 
been  descril>e«l  under  the  head  of  di^cetttion. 

In  littler  caseji  iiietalxilisni  is  affected  dilTerently.  it  M*euis  to 
be  Biniply  tot>  slow.  The  tiiwiies  do  liot  build  upund  break  down 
at  a  normally  rapid  rate.  The  urine  Ih  of  low  i-pecifle  frravity 
and  the  total  sol idB  excreted  are  lesH  than  nonual. 

One  exception  to  this  »lowni*H  of  nietnbolii$m  occurs.  In  all 
forniK  of  neunuilhenia  there  is  a  tendency  to  excessive  breaking 
up  and  ili8idian;e  of  the  phoNpliateK.  Ixith  alkaline  and  earthy. 

7>/*/f/Ho.v/V.— Netmi-sthenia  must  be  dilTerentijiti^l  from  simple 
nervousnois,  detrencnitive  fonns  of  in»anity,  such  in  particular 
ais  paniiuiia,  from  hy|><irhondria«ls,  from  melancholia,  hysteria, 
and  spinal  irritntii>n. 

NervtuiMieKs  may  be  a  natural  clianu'teriittic,  a  part  of  the 
t^mpi'raiucnt.  An  loufg  an  the  imtient  docs  not  ^ufTe^  anil  is  uot 
incjLpaeitjited  from  work  and  enjoyment^  we  can  somewhat  arbi- 
trarily hay  it  in  not  neurautheniu. 

Peculiar  sexual  [lerverKions,  doubting  mania,  pronounced 
forms  of  morbid  fears,  may  be  a^ociated  with  dome  neunuithemc 
symptoms,  but  the  diseases  mentione<l  are  essentially  ptivchieal 
diwjniers  and  ileix'ndent  on  a  couKeniUilly  deficient  brain.  The 
hereditary  history  is  usually  bad.  The  eleirnei"*  and  donjinanct* 
of  the  ment4i.l  tivniptoms  are  sufHcient  for  a  diagnosis.  The  same 
remarks  ni'p')'  *^  hifporhondrhtHis.  Tlie  mental  depr€>&»ion 
an<l  fixed  ideas  ore  altogether  disproportionate  to  the  other 
■ymptoms. 

In  melancholia  there  jire  pallor,  an;einla,  loss  of  fle«h,  ano- 
rexia, inaomniiL,  coated  tonjfue,  an<l  constipation,  often  a  lowering 
of  temperature,  a  profound  and  constant  mental  depression. 
This  must  often  be  Uiiikt.'i|  nut  for  in  women  at  the  time  of  the 
climacteric.  Tbe  mild  types  of  melivncholiji  are  found  oftener  in 
women. 

Hysteria  may  complicate  neurasthenia.  It  is  found  much 
oftener  in  women,  but  iu  the  neuroses  following  f^liocks  and  inja- 
ries  it  is  seen  in  nu>n.  Hysteria  is  esH<Mitially  a  mental  disease 
involving  the  emotional  faculticH  and  the  will,  while  the  bo<lily 
condition  may  be  K(mm1.  It  is  characterir.ed  by  various  crises  of  a 
OOUTuUive  or  omoUouvA  ^^\\^wac\«x.   'Wex'a  w^-to  otTVafccv  •«^\vs^uata 
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aliuojit  always  present  which  enable  one  to  recognUe  it.  TheM 
are  the  aiuetfthettia'  of  the  special  aiiU  general  tfenses. 

Spinal  irritation  is  usuiilly  u  i-oiiiplicaTion  of  neunu«tbenia  or 
hysteria,  and  presents  ejutily  ilibtingiiiishable  rhumetfrs.  It  inny 
occur  quite  imlepenctently  of  the  distinctive  symptoiuii  of  the 
iieunifithenic  ittate. 

The  jtriif/nosis  i»  in  general  favorable.  Most  jjatientsKet  well, 
or  priwtically  well,  so  that  with  care  they  can  enjoy  life  and  at- 
tend to  it«  duties.  But  the  |uttient  almost  alwayi*  has  some  re- 
minders that  he  cannot  overtax  himself  or  do  quite  as  much  as 
can  a  person  of  strong  nerves.  This  is  especially  true  up  to  the 
a*fe  of  forty-flve  or  fifty.  The  lessened  sensibility  of  the  nerves 
in  the  declining  years  then  comes  to  his  help;  he  f;et»  the  l>eneBt 
of  his  pa^it  years  of  regularity  and  temperance:  his  lutn  years  are 
his  best,  and  he  lives  to  enjoy  many  of  them.  Neurasttienics,  if 
they  get  well,  get  old.  Neurasthenia  does  not  lead  to  Insnnity 
or  epilei>sy  or  orfjauic  disease;  but  it  may  l>o  supplanted  for  a 
time  by  an  asthma  or  severe  neuralgia  or  other  neurosis. 

Treat/nfttt. — It  is  of  the  first  imi»ortanee  for  the  physician  to 
get  a  firm  contrttl  of  the  [>atient.  This  can  only  be  done  by  mak- 
ing the  most  cjireful  and  serutinizint;  examination,  and  by  so 
acting  as  to  make  the  patient  fee)  that  he  understands  hiscaite 
aitd  is  master  of  its  character.  The  patient  should  then  have 
his  course  of  treatment  laid  out  for  him.  If  he  does  not  follow 
it  strictly  all  treatment  should  be  stopped.  Women  are  b)ir»ler 
to  manage  ut  their  homcb  than  men,  and  it  is  better  to  is4)late 
them  i^omewhere  if  {xissible. 

Rest  or  lessening  of  business  and  domestic  duties  is  fundamen- 
tal.  Travelling  is  bod,  but  the  patient  can  be  sent  to  stay  at  such 
plat'ps  as  tlie  Azores.  W<*st  Indies,  Bermuda,  or  to  souie  s[»ec.ial 
I>oint  in  Southern  Kurope.  A  trip  along  our  ^eat  lukeb,  camping 
out,  or  lonff  sea  voyages  in  rather  warm  climate.Har»»  to  l>e  advised. 

The  diet  should  be  rather  nitrogenous  than  otherwise,  but 
fats  and  green  vegetables  and  certain  fruits  may  Ix*  added.  Sugars 
and  starches  are  to  be  avoided,  though  malt  preparations  usimlly 
agree.  The  nutrition  of  the  patient  cannot  be  too  carefully 
WAtehed.  He  should  l>e  weighed  and  sometimes  fattene<l,  using 
water,  malt.  oil.  and  cream  for  this  purpose.  The  auiount  and 
sjjeciflr  gravity  of  urine  must  l>e  noted,  and  his  diet  regulated 
accortlingly.  Neurasthenic  patients  usually  drink  toolittle  water 
or  else  too  much  at  meal-time.  Water  should  be  drunk  between 
meals  or  half  an  h«>ur  to  an  hour  before  meals.  Neurasthenics 
need  to  be  pro|>erly  fe«l.  but  not  to  be  stuffed.  In  many  cai^cs  a 
low  diet,  but  one  perfectly  digestible,  is  most  indicated.  Meals 
should  l>e  taken  at  fixed  hours. 

A  cold  BfMnge  bath,  or  a  shower  ot  a.fiUaQ:^  ^tX  d  w^j^-^^Xsk 
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ou  the  bftok,  or  a  culd  plutme,  are  iueu8ur«ft  that  are  almost  In- 
viLTiably  iiiilioatetl.  In  irritable  wumw  the  wet  [wck  for  three- 
(Hmrtrrw  of  an  hour,  fullowf»»i  by  tlic  c*tn\  wti«li-ofY,  ha»  n  rerr 
qiiiotiii^  L'lTi.H't.  A  lukewanii  batli  at  115  tu  1(8  at  iii^^ht  for  half 
an  liour  rcUeves  the  p/mfHtheoia'  luid  insomnia.  The3ikin«houM 
have  H  tlioniu^Oi  ru)>biii);  evi'ry  iluy. 

Kenpiratory  i>.v*rc'iM'»  (or  expaiKtiuK  the  luiigi},  light  i^xercitte, 
Huch  OS  swiugin^c  i'lutw  or  duiuh  hellH,  throwhi^^  halK  ^wfiif^ng 
from  horizoiit-al  Imra  nr  rhiK^  biryclinjj,  !iorw»back-Pi(liu«,  toniiifl, 
rowing'.  fishiiiK.  rtc.  Hhotild  In*  f^ucoura^jtHl.  Thf  ivx*»r<'iw»  Hlioutd 
not  \te  Kcverei  it  kIioiiM  bv  iiitcn,'!«tiiig,  it  tthtinld  \tv  iltuH*  in  fresh 
air,  and  it  jihould  brin^  into  play  tbo  bin|^  and  arms  mori*  than  the 
logs.     Walking  dt-iva  UtX\v  goiMl,  thouuli  it  i»  boltor  than  uotldtig. 

The  tlrup*  of  mo^t  us«*  in  nt'iirnHthonia  are  the  l>roudde8, 
nux  voudra,  ininrral  acidit,  quinine,  inin,  valerian,  the  hyp- 
nutioK,  and  Miline  and  alkaline  Inxativeji.  Many  druiTii  of  De- 
pute, Mueh  HM  arKenie,  phosptmruH,  r.itic.  catninhiti  ludSca,  bAlla-J 
donna,  are  of  no  especial  value. 

The  bromide  of  sodium  or  potawium  nhould  Ik<  given  in  doaes 
of  fifteen  or  twenty  grains  three  tImeH  daily:  il  mhould  be  kept 
up  for  only  a  wiH'k  and  then  gradiudly  rfMluewl  to  one-half  dciw* 
on<H*  tlaily.  At  the  name  lime  the  |mtient  may  be  given  a  loine 
mixture  L<ontainiiig  ijuinia,  .strychnia,  and,  if  Indieatetl,  iron, 
i^uiidne  luuat  be  given  earefully,  am  It  CAUne^  increat^  of  uer\'oui»- 
ne88  in  many. 

I'ho^phurie  and  miiriatie  ueidH  are  the  two  mineral  aeidh  nio«t 
often  of  use.  Thene  iM^idw  are  UHually  la'tt<»r  given  after  nieaU. 
In  mild  t'UhvH  a  tonic  ami  itedativo  may  ^>e  combineil  by  giving 
a  mixture  containing  hydrobromiu  acid  with  mix  vomira  and 
])epMtn.  Asa  matter  of  ucjuvt^nienee  tlie  broudde  of  lithinm  in 
t)ve-grajn  doses  may  be  put  up  in  ejtpsuloa  with  hydrohronitc 
at'id  antl  glycerin,  Tincturt*  of  nux  vinuiea  W)metime»  aets  bt*t- 
ter  ttmn  Htrychida,  but  it  must  be  given  in  large  f]oKef< — iu  x.  in* 
ereased  to  f^  %%v.  or  "I  xxx.  The  Baechanitcd  carbonate  or  albu- 
minate of  iron,  or  Klaud'NpilU.  if  given,  hhould  lie  given  generously, 
4.f.,  in  dose*  of  tlurty  gruintt  daily. 

The  insomnift.  if  present,  yields  usually  to  t)je  bromides.  I'Ut 
will  return  uidess  further  treatment  in  given.  After  uaing  brtj- 
iuide«  for  a  time,  therefore,  it  i»  l>etter  to  sulwtttute  half  a  drorhiii 
of  »nlphonnl  or  of  chloralamiile,  or  gr.  xv.  of  chloral,  or  a  ilnirhm 
of  imraUleliyde.  hnkewarni  balhs  (I*.'*'  to  10(t  I  may  be  uised  a» 
oiljuvant^.  The  dose  of  the  hypnotic  should  be  gradually  lee»- 
ened  and  not  Middenly  and  irregularly  fttoppe<i. 

If  the  ]ritient  l»  lltlnendc  or  ttrthritlc.  he  Kliould  l>e  inmle  to 
drink  nn  alkaline  water,  like  the  lithia  waten<  or  < 'arbLmd.  and 
hlA  boweU  are  better  \^«^t  oyexv  V)>i  \iv».\a  ot  va-UueBthan  pilla 
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Antip>*rin,  potassium  bicarbonate,  and  the  ealieylat^^s  often  lielp 
pninful  symptoms  In  such  c*a«es. 

In  [ho8e  foruiH  of  nervousness  in  which  tliere  in  a  grent  deal  of 
melancholy  i|uinineisof  um*.  luul  Miit.'ii(.|uiuiiuM'uuuot  bebornein 
oniinary  doses  the  pat  ieiit?*  will  often  tolerate  Warhurj;'**  tincture. 

In  eatieb  hi  which  there  Ia  a  good  deal  of  cerebral  hy|ierwni!a 
and  occipital  pain,  aconitia  and  cup2>iug  or  burning  at  the  back 
of  the  neek  are  indieateil. 

In  young  p;Ltient»  with  »eniinal  troubles,  atropia,  camphor, 
and  tunx-'iithie  may  be  addeil  to  tjuieting  mixtures  at  niglit.  In 
those  with  an  hysterical  element,  Ove  to  t«n  grains  of  valerianate 
of  zino  should  l>e  given  daily  for  three  or  four  weeks. 

Young  nervous  women  recpiire  tonics,  such  as  Warburg's  tinc- 
ture and  largo  do«es  of  Blaud's  pills,  together  with  systematic 
cold  applications  to  the  spine;  and,  for  certain  periods,  the  bro- 
mides, valerian,  and  nervines  of  that  cimracter.  Marriage  may 
help  them;  but,  unfortunately,  these  woiuen  are  sometimes  very 
proliflc.  The  cultivation  of  athletict^  would  be  the  greatest  boon 
that  young  women  could  receive.  All  girls  shouhl  Iw  examined, 
shown  what  deficiencies  exist,  and  taught  to  make  tliem  up  by 
gymnastic  exercise. 

In  neurasthenic  women  with  painful  backs  or  witli  a  hysteri- 
cal comphcation,  much  can  be  said  for  electricity.  Ueneral  and 
spinal  galvanization  and  the  static  sparks  are  the  8pe<rially  elU- 
cient  forms,  (general  electrization  is  a  vlecided  mechanical  tonic 
&)ul  UHcful  in  almost  all  forms  of  neunLsthenia;  but  ii  Is  more 
useful  in  cases  in  early  life,  in  women,  in  the  asthenic,  and  in 
those  with  8|iinal  pains.  Klwtrical  treatment  should  >>e  given 
three  or  four  times  weekly  for  alK>ut  six  weeks,  then  huspende*!. 

MoAsago  hna  no  special  or  curative  value  in  neumsthenia,  ex- 
cept as  part  of  the  rest-cure.  Mildly  used  it  iMj4)lhes  anil  ipiiet* 
many  t^atients  and  has  a  symptomatic  use.  \'igorou8  massage  is 
injurious. 

The  rest-cure,  as  descrilMKl  by  Dr.  Weir  Mitchell,  Is  Indicated 
for  a  certain  class  of  neurasthenic  women  with  tlecided  impair- 
ment of  nutrition  and  a  complicating  hysteria. 

The  discovery  and  treatment  of  the  rellex  irritations  are  im- 
portant. After  the  stomach  and  liver,  the  pelvic  organs  and  the 
eyes  ore  the  most  fruitful  sources  of  trouble. 

The  Skxual  Nki'rosks  and  Psychosbs. 

Of  the  al>ove  disorders  the  neurologist  Iwis  to  deal  chieUy  with 
the  vicious  habit  of  masturbation  (which  may,  however,  be  also 
a  manifi>siation  of  disease)  and  the  tk'xual  neuroses,  spermator- 
rh<BaaiHl  impotence. 
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Mastvrbatiox  asd  Spkrmatorbhisa.— MA»tiirl3ationUtl 
name  given  to  the  virious  hahit  of  artffit'lally  oxeitiiig  the  ^exiuii'^ 
orvfUiui,     It  \ti  very  coinmuu  aiuoii;;  iKiys  uxitl  Ipsmi  i-otiiiDun  Imf 
prevent  among  twirls  and  mlult  men  nnd  women,     tt  ih  usually 
unly  a  vice  due  oriKinally  to  low  aMMOt.'iiUiomt  ami   t<>Aohinj9^ 
among  children.     In  8umo  cuwi«h  it  U  a  ditteaM*  or  the  tiyniptom 
a  neurotic  or  instuie  cunvtitution. 

Etiolftfft/.—M  ia  most  eonnium  Iwtween  the  ages  of  foui 
and  eiyrhteen,  ijut  may  Iwgin  earlier.     Even  infants  and  vory 
young  r))ildren  Kometlmes  mai^turhate,  usually  as  the  ruHult  uf 
«onie  \ocn\  irritation  wtiich  lendu  them  to  nib  the  ^nituU.     A 
tl^jht  prepuce,  eezcma,  or  wonns   may  lead  to  the   hahit,  hut  it 
18  usually  taught  hy  a  companion.     The  pra<*ti<'<*  »oinetlnie«  al 
taclcx  HchoolH  aliiioHt  hke  an  epidemic,  f(tr  in  every  infititutini 
a  certain  per  cent  of  the  boys  are  sexually  prei'ocioum  or  vioiout^l 
while  tiie  otht^n*  are  ignorant  and  innocent  of  the  evila  of  thff* 
practice.     Masturbation  Is  relatively  rare  after  twenty,  bat  b 
practised  hy  some  thnmghont  life  even  np  t^  old  a^. 

y^'.vM^/^.— Martturbation  a«  ordinarily  i>racti»ed  leads  after 
time  to  a  feeling  of  malaixe,  mental  depri^^ion,  iliHJnclinution 
work.  »tudy.  or  to  enjoy  one's  self  as  Iwfore.  The  Hppetil<>  in 
little  impaired,  the  extremities  easily  ^'et  ct»ld  and  perspire  read- 
ily. Peculiar  nundifeolinitrstLre  felt  iir  thehandnand  feel.  There 
Is  an  unnatural  liervoustnews  and  irritability,  and  the  power 
concentrating  the  mind  is  a  little  wt'akened.  The  patients  oft< 
have  dilated  pupils  and  hyitenesthetic  skin.  After  a  time  n< 
turnal  emissions  occur.  The  organs  become  irritable  and  sli^bl 
excitement  causes  erwtions.  These  symptoms  may  Iw  sllghth 
marked  and  |>asB  away  in  a  day  or  two,  or  until  another  Uidal 
gence  (H-curs. 

&[jLsturbatlon  Is  sometimes  done  to  an  extraordinary  exteni 
even  daily  tir  twice  daily  for  a  considerable  time.     After  a  whll 
the  young  man  begins  to  llnti  that  he  is  not  well  and  realiii 
that  this  habit  is  hurting  him.     Then  if  lie  be  sensible  ami 
healthy  couKtitution  he  stops.     Othernare  frightened  out  of  it  hj 
friends  or  by  remling  the  terrorizing  stories  printe«l  in  quack  ad- 
vertisements and  circulirs.     Sonjctimes  Uie  fright  thus  caused 
leads  tlie  unhappy  youth  into  a  condition  of  hypocbondriasti 
which  i8  heljwd  on  hy  tlie  o<'currence  of  nocturnal  |K}lhltlous  ADi 
the  nervous  debility  resulting  from   hi«  past  indiscretiuns.     In' 
other  CAse.»*  in  which  tliere  is  a  decided  neurotic  historj*.  a  genuine 
neurasthenia  of  a  sexual  type  develops  and  annoys  the  patient| 
for  years. 

Masturbation  rarely  leads  to  insanity  and  is  oftener  n  sym] 
torn  than  a  cause  of  such  disorder.     It  is  o<*casionally  the  oauflsT 
of  epllep&y.    VfUen  t\^\&  W  X^«  ^^oje/ft  xXv«  i»3Mxx^S»\x«  uitackji  mr» 
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likely  to  put  on  a  hyst«^roid  phase  and  ore  accompanied  with 
pcH*uliar  co-onlinated  convulsEonH  and  emotional  disturbance. 
Maxturbntion  i»  the  common  cause  of  hystero-epilt'i^y  in  women. 

IHttt/n'uffx.—Miiny  victims  of  the  ma8turl>ation  hahit  who 
have  come  to  reco#<nize  its  evils  and  trie<I  to  stop  it  develop  a 
hyp<:K»hondriacal  condition,  and  feel  nnre  that  there  In  something 
in  their  faces  which  reveals  to  the  world  their  trouble.  This  is 
not  the  caj«'.  But  there  is  a  certain  physiognomy  which  in  a 
measure  cliaracterizes  the  inasturbator  to  such  an  extent  that 
an  experienced  observer  can  detect  it.  The  pale,  pasty  complex- 
ion, moist,  furtive  eye,  dilated  pupil,  listless,  restless,  and  de- 
pressed manner,  the  wet,  flabby  palms  and  hypera-sthetio  skin, 
all  help  to  tell  tlie  story.  Locally  the  penis  is  often  reddened  and 
more  or  le&s  turjrid,  the  scrotum  relaxed,  and  a  varicocele  may  be 
present.  Examination  of  the  urine  nuiy  reveal  spermatozoa. 
The  urine  also  is  almost  always  of  rather  low  speciBc  gravity, 
and  contains  a  great  excess  of  phosphates,  both  earthy  and  alka- 
line. 

Treatment. — The  patient  must  be  told  plainly  the  necessity  of 
stopping  the  practice.  He  mast  be  impressed,  but  not  terrorized. 
He  should  be  kept  out  of  doors  at  vigorous  physical  exercise,  for 
sedentary  ami  solitary  work  is  always  Iwd  for  such  cases.  He 
should  i>e  made  to  take  cold-water  tMiths  and  should  sleep  on  a 
hard  be<l  with  light  covering;.  He  had  l>etter  sleep  with  some 
one  whose  presence  may  exercise  a  controlling  influence.  Ho 
should  not  eat  heartily  at  night,  never  just  before  going  to  l>ed, 
and  wliat  is  still  more  important,  he  sliould  not  drink  before 
gfiing  to  bed.  Sometime**  it  is  well  to  have  him  wakened  at  an 
early  hour  in  tlie  muming,  when  he  should  empty  his  bladder; 
for  emissions  occur  often  early  in  the  morning  and  are  promoted 
by  the  irritation  of  a  full  bladder. 

Locally  cold-steel  sounds  may  he  introduced  and  allowed  to 
remain  for  ten  minutes  three  or  more  times  a  week,  or  the 
psychophor  or  Ult7.man's  short  catheter  luay  l>e  used.  In  bad 
caseis  with  a  great  deal  of  prostatic  irritation,  local  applications 
of  nitrate  of  silver  are  needed.  Internally  a  ndxture  of  tinot. 
opii,  tinct.  camph..  and  tiiict.  lupuUu  may  be  given  at  night,  the 
ingredients  l^eing  somewhat  varied  in  amount  to  suit  the  case. 
Hromides,  chloral,  atropi/L,  and  salix  nigra  are  also  drugs  which 
are  often  useful.  The  mechanical  measures  which  have  been 
devised  for  preventing  erections,  such  as  rings  with  sharp  t<^th, 
are  rarely  neetled  and  rarely  useful.  They  may  even  do  harm  by 
directing  the  ndntl  to  the  alTeote<l  fiinction. 

I  do  not  believe  it  right  for  the  physician  to  prescribe  fomicA- 
tion.  It  is  not  s&fe  nor  curative,  ajmrt  from  the  moral  aspect  of 
the  umtter.    Jt  has  always  struck  lue  &i»>  ba  \kXieXX*i  %\&s^>:kv^- 
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ness  for  u  niiin  tii  purjHwoly  select  a  wife  to  relieve  him  of  the 
roHitlCH  of  a  weak  will  ami  virious  seiixual  indulg«*nne.  If  iimr- 
ria*;e  cuiues  in  X\\v  natural  cour»<»  of  events,  a$  it  often  tlo*?».  nj 
much  the  bvtUT.  Hut  to  8i*leot  a  wife  us  a  reuieUiul  u^unt  fur 
mRsturbatiun  is  unjust  to  the  woman  ami  a  confession  nf  moral 
and  mental  foebleiiosH.  Man  i§  distinguUheU  from  the  bruie  by 
\m  seir-4*ontrol.  I>^t  him  beaj*  this  fact  in  mind  aiid  nii»e  hiiu- 
self  above  the  uniniatu  by  a  detcnniued  effort  of  tho  will. 
Pure  thought!^  and  chaste  asttociationH.  viKonnit*  physical  i*xi*r- 
oise  ami  a  resoluie  ctlort  to  act  a  maidy  part  will  always  Itv 
8uoces8ful. 

Traumatic  Nkrvous  Affkctioxs  (Traumatic  ^burosks 

ANP    I'SYCMOSKSl.   HPISAL  COXCrsSlOS. 

The  present  ten<lency  of  neurology  is  to  deny  th«  eiisientv  at 
■  0Ky  Hpecial  nervous  adeotiou   proiluced   by  trauma  or  shock. 
There  may  follow  from  thcHo  causes*. 

1.  Sur^iru!  injiiriesf. 

2.  Xcnnistht'nic  states. 

3.  Ilvhtericjd  stales. 

4.  Hemorrliat^ic.  intbunmator)*,  and  degenerative  diseaaeii. 
0.  Comljinatii>n»  f>f  the  fore^uinij^. 

These  trnublfs  may  follow  nttt  only  railway  but  other  injuries, 
but  are  chpeeially  liahk'  tu  follow  those  fLSHueiateil  with  iuien.sL' 
fright. 

H.  Trauiuatie  neuniathenia.  or  "  truumatio  neurosis,"  does  not 
differ  from  forms  of  iieunjstlienia  i>nMluoeii  by  other  caut>e*i.  ex- 
cept that  with  it  there  may  ho  certain  xprains  and  surgical  trou- 
bles. Traumatic  iieuriunthenia  not  infre<|uently  is  a.*t!^oo)ated 
with  much  spinal  pain,  and  in  women  (>»(pec.ially  the  cliuionl 
uyinptoni  ^^rotip  known  ajt'Hpinal  irritation"  nmy  tlevelr>p.  In 
other  ea«e*t  there  uuiy  l>e  more  of  the  featuren  of  sphud  asthenia- 
When  to  these  spinal  symptoniM  a  partial  parajile^ia  is  added,  we 
have  tht«  disea.se  that  li:us  been  called  "  railway  spine,"  or  spimd 
coueusHion.  The  anatoudcal  nameet  given  to  this  usi*d  to  l>e 
spinal  anaemia,  spinal  hypertemia,  and  lipinal  meningitis.  But 
no  evidence  hax  a«  yet  proved  the  exact  nature  of  the  lesion. 

3.  Traunuitic  hynteria  is  a  rare  affection  in  thiH  country.  It 
does  not  differ  from  hysteria  produced  by  other  cauficii,  eicftpt 
for  its  sudden  onset  and  ot'casional  surgical  ccunplications.  It  i$ 
usually  a  hysteria  uuijor  and  ha^  the  oharacteriHtie  Htigtimta  of 
that  type.  In  this  city  electrical  injuries  and  frights  have  pro- 
duce<i  wune  classical  cases  of  hysteria  major. 

4.  There  is  eonsi*ierable  evidence  timt  in  .'ome  rare  ca«es  trau- 
matism may  produce  uxVuuXa  \u\i\\VvVa  >&«>\i\QTT\u&:«jub  ^UttMi^Uout 
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the  nervous  ceiitren.  lu  ^ucb  cases  there  are  ut^uiUly  iiuunu- 
tUeuic  or  hysterical  flymptuiuti  aiid  lu  addition  »yii]pli>iuM  of 
orKaiiie  disease. 

In  the  majority  of  casea  the  symptom  comivlex  Ih  something 
lik<^  this  (Knapp):  "  The  patieut  hat*  headache  and  vertij^);  he  is 
tlt'pn*jwed,  irritable,  i\iu\  h}'i>ooh(iiidria*'a!.  with  a  <Uuiinished 
IK)wer  of  application;  he  luay  have  some  visual  disturbance,  In* 
often  has  a  contracted  field  of  vision  and  occaisioually  optic  atro- 
phy; there  ie  8ome  tremor  and  i>erhap8  inco-ordination ;  lie  has 
iUiM'sthesia,  usually  not  limited  to  one-half  of  the  hotly,  and  with 
it  numbnetts  and  prickling:  Iuk  movements  are  slow  and  weak: 
his  tendon  reflt'ies  are  exa^jjerated ;  there  is  uften  some  lack  of 
control  over  his  bla<lder;  and  he  may  have  luiui  and  KtifTnet«  la 
the  back  from  muscuiar  strain."  The  symptoms  eventually  re- 
semble a  dist^5niinat4^^tl  selcrosit;. 

Massive  hemorrhages  and  serious  mechanical  Injury  of  the 
nervouneentres  may  be  also  produced  by  injury. 

Finally,  it  is  a  well-known  fact  that  traumatisms  may  excite  in 
the  predis|)osed  locomotor  ataxia,  inebriety,  insanity,  or  may 
lead  to  the  development  of  a  cerebral  tumor. 

It  is  the  mentjil  impre^ttiion,  the  shock,  much  more  than  the 
physic^il  injury*,  which  produces  the  neurosis  or  psychosis. 

The  HymptoniH  may  appear  soon  after  the  accident,  or  after  a 
period  <>f  relative  health  lasting  a  few  weeks  the  neurosis  gra«l- 
ually  develops. 

The  most  important  practical  point  in  connection  with  the 
subject  is  the  dia^^nosis  and  the  elimination  of  malingering. 
This  is  ailditionally  difficult  for  the  reastm  that  the  hopes  and 
anxietit*s  deiHmding  upon  litiji^tion  tt^nd  to  cause  introflpt>ction, 
exaggeration  of  symptoms,  anil  uucuuscious  biiUi  even  in  the  utost 
honest.  The  opinion  among  American  neurnlogiststemls  to  favor 
the  seriousness  of  traiinuitic  neuroses.  Wliile  malingering  is  not 
rare,  yet  if  the  patient  has  really  a  traumatic  neurasthenia  or 
hysteria  the  disease  may  not  be  a  trilling  one.  Careful  research, 
however,  often  tends  to  elicit  the  fm-t  that  previous  to  the  in- 
jury the  [MLtient  w^ls  on  alcoholic,  syphilitic,  or  neurotic,  and 
[jerhaps  had  already  the  beginnings  of  his  alleged  traumatic 
disorder.  In  no  part  of  clinical  medicine  is  a  carffnl  and 
searching  examination  ami  weighing  of  symptoms  more  ur- 
gently called  for.  The  methods  of  carrying  out  such  exaunna- 
tions  are  given  elsewhere.  Special  methoils  for  testing  ann'sthe- 
sia  are  soni#»limea  needed.  The  two  sides  of  the  body  should  b« 
testeil  simultaneously  with  concealed  nt^edles,  l>eginning  on  the 
trunk,  or  the  faratlic  current  with  a  double-|>ointed  electrwle 
may  be  U8e<l.  There  arp  few  patients  who  can  snccessfully  de- 
ceive In  an  examination  eoveriutf  all  VU^  v.\H!i(i\uV  «ie\veK^^ 
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The  treatiuent  of  the  traiiiitatlc  neurcwwH  caiU  for  »o 
notice. 


EXOPHTHALMIC   UOITRE   (BASEDOW'S   DISEASE. 
GRAVES*    DISEASE). 

Exophtbaliuio  goitre  U  a  chronic*  iieiiniHthenic  tieu rosin  rh 
ftcterizeil  hy  rupid  hetut  bent.  enlarMreineiit  of  thf  tliyroid  ^laii 
protruBiou  of  the  eyeballB,  and  various  ueurastUeiiio  aud  vaao- 
motor  ttyinptoius. 

Btiologj/.— The  disease  occurs  much  oftener  in  women  than 
men  (four  to  one).     It  iff  a  diH^aseuf  early  atlult  lifo,  occurring 
chiefly  between  Hfteeti  and  thirty-five,  very  rarely  in  rhiIdhf»oi 
and  never  after  ftfty.*     It  is  app^irently  more  common  in  tt 
AiiKl*>-Saion  race,  but  i.s  not  very  freijuent  in  America.     The; 
U  very   mrely  any  direct  inheritance  of  the  disejuie,   but  tl 
family  is  often  a  neuro|uithic  one.     As  a  rule,  the  patient  im  of 
nrurtitic  temperament.     Ann^nia  and  debilitating  diseases  pr 
luote  itf(  development,     fioitro  and  tieart  di»eajM*  do  not  s*fm 
predjflposo  CO  It.     The  im»st  frequent  excitint;  causcH  are  ix>we 
ful   deprewiin^  eiuotiomi  and  severe  physical  eiertiotL 
^MtUHCH  are  injuries  and  itife<*tiout(  diseiuiea,  such  ae  ueiude«,  searlet 
fever,  and  pneumonia. 

»'^i//a/>^>«j.v.— Tht!  illM'a.se  nnually  Itegins  gradually  and   I 
HrHt  hymptoiu  i»  in  nio.st  caioeN  rapid  heart  l>eat  and  palpitation 
acromi>iudi*d    with   nome    nervou»neK«    and    tremor.     Tlie    ne: 
Hyinptoui  i»  enlarfceuK'nt  of  the  thyroid  inland,  and  at  about  tl 
same  time  the  ej'eballH  begin  to  protrude.     This  onler  of  devel 
opmeut  does  not  always  take  place^  and  occa^onally  one  at  ih 
three  princitHil  symptoutH  in  not  present.     The  dlHpase  is  uvuaII 
one  or  two  years  in  tleveloping,  the  heart  symptoms  beiiif?  th 
wldch   continue    by   themselves   longest.     With    the    sympto 
mentioned  there  occur  many  minor  troubles  which  are  more 
less  cliaracteristic.     The  patient  is  U!<ually  very  nervous  and  irri 
table;  a  distressing  insoauua  may  be  present.     There  i^  nlnioHt 
uniformly  a  fine  tremor  (ei;cht  to  nine  per  second)  of  the  luuids, 
less  marked  in  the  lower  liudw  and  not  present  in  the  faro  < 
tongue.      The   reflexes   are    exaggerated.      There   is  a  tenden 
at  times  in  walking  for  the  knees  suitdenly  to  give  way.    T 
])atient  rarely  has  neundgias,  but  does  have  burning  or  feve 
ish  sensations  and  headaches.      The  skin  is  rather  roddened  i 
the  patient  sweats  profusely.      Pigmentation    and    vitiligo 
sometimes  seen,  and  urticaria  may  (ievelop.     The  electrical 

*Antnnf;  m  caimi  At  N.  Y.  Post  Giwluate  Clink:  (Fliike-Ilr)rsoii)  tlttrt*  w«v  A 
mBtcs,  95  females.    Aim:  thirteen  to  turentj,  9:  twenty-one  to  lUrty,  6;  thl 
forty,6;  forty-owf tofllty,V, ftlty-«««^JQ1ta&s^^. 
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siittanoe  of  the  body  is  much  diminbiheii.  being  800  to  1«500  ohms 
irki«t4?ad  of  3.000  to  8,000.  There  i»  Hometime^  n  deriiiu^aphic 
skiit,  08  ill  other  neurastheuic  states.  The  respiratory  fuiu'tiou 
18  weakened  and  cliest  expausiou  often  falU  )m»1(>w  one  inch 
(Fiske-Bryson).  Attacks  of  a  persistent  watery  diarrhcna  ooeiir. 
Aniemia  is  usually  present.  There  is  occasionally  putyuria,  more 
rarely  plycoeuria.  The  mcn»e«  are  irreyrular  and  atuenorrha)a 
often  existjs.     A  slight  rise  in  temperature  may  occur. 

The  mnjor  /fi/mpfoinM  of  the  ilisfiuM*  are : 

Tachycardia  and  pulaatin^  arteries. 

Goitre. 

£xophthalmti«. 

Tremor. 

The  mittnr  symptoms  are : 

Nervoutmem. 

Sweiitiiig. 

Insomnia. 

Lessened  electrical  resistance. 

DiminlKhed  respiratory  expansion. 

Subjective  sensations  of  heat. 

Diarrhoea, 

Polyuria. 

Sj/mptoniJt  in  Detail. — Tachycardia  la  the  raoBt  constant  single 
symptom.  The  pulw*  beats  from  KMHo  120  i>er  minute  usually, 
but  may  rise  to  1 OU  or  even  2»X).  Itm  rhythm  i.s  UHually  steady: 
but  [Hilpitations  occur  easily,  even  without  exciting  cause.  The 
[>atient  may  wake  up  at  ntght  with  diKtressing  attacks,  some- 
thing like  tliose  of  angimi  [HH*toHs,  hut  the  intense  ]»ain  and 
sense  of  im[>ending  death  are  Uj4ually  alwent  Tiie  heart  is  di- 
lated and  a  systolic  murmur  is  dften  lieju'd  at  the  boise  propagated 
along  the  arteries.  Real  organic  tlisease,  however,  is  rare.  The 
arteries  are  dilated  and  soft.  They  pulsate  strongly,  particularly 
tlie  carotids.  A  thrill  is  i^ometimes  felt  over  the  heart  .'ind  al- 
ways over  the  gt»ifrc.     The  arterial  tension  is  nonnal  i>r  It»w. 

The  thyroid  gland  is  usually  enlarged  symmetricaUy ;  later  in 
the  disease  the  isthmus  is  affected  and  the  thrt>e  lobi's  of  the 
gland  stand  out  prominently  <Fig.  108).  If  only  i»art  of  the  gland 
is  involved  it  is  oftenest  the  right  lolje.  A  thrill  is  fflt  over  it 
and  asystoiic  murmur  can  be  heanl. 

Tht'  hulgitig  of  the  eyes  or  exophthalmus  is  usually  bilaTera] 
and  evt'U.  If  one  eye  is  alonn  or  more  afTectod  it  is  the  right. 
The  exophthalmuti  varies  much  in  degree.  It  is  not  usually  very 
great,  hut  may  be  bo  excessive  as  to  prevent  closing  of  tin*  lids 
and  to  expose  the  insertions  of  the  retrti.  The  eyeball  may  l>e 
slightly  enlargeil  fone-tenth).  The  pupils  are  normal  and  vision 
IS  not  impaired,  though  myopia  occasionally  occurs.    The  fundus 
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and  visunl  fleld  an*  iionual.  Paral)iiU  of  aouiG  of  the  eye  niuBelm 
is  a  I'ixre  coiiiitlioutiuii.  Wenkuess  of  the  iiitortiul  recti  and  rx> 
oplioria  are  frequent.  Ttie  lidn  show  pertain  |Ki*iitiarUies.  One 
of  Iheso,  known  a«  Von  (init^jyjt  Mj/mptnm,  cone(iHt«  in  the  hi- 
ttbilityof  the  lid  to  follow  the  downward  movement  of  the  eyc- 
liall.  When  the  patient  i«  toltl  to  follow  the  movement  of  cho 
flng-er  vertieaily  downward  the  eyeball  moves  steadily,  b!it  the 
ltd  catel»e«,  as  it  weiv.  jvn<i  refuMen  to  follow  or  doeo  so  in  a  Jerky 
manner.  Another  Hymptom,  known  as  Sttllirai/^s  sj/mptom^  is  a 
consideralde  retraction  of  the  lids,  es[>eeially  the  upper  oneu  Both 
thiiiaikd  Von  (iraefe*s  syiuptom  are  due  to  a  common  tendency 
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of  the  lids  to  retract — due  perhai>8  to  overaction  of  the  muaele  of 
MUller.     A  tremor  of  the  lids  BometimeH  <MVur». 

r'o«;'«r.— The  dii*eaAe  pniKre»*M*H  hlowly.  After  a  year  or  two 
it  often  bceomeH  Htaliotiary  for  a  long  time.  Cases  of  f^'radual 
spontaneous  reeovery  (»eeur.  The  natnnd  duration  of  nuMit  re- 
rownible  eam^s  is  two  to  four  years.  In  thow*  which  do  not  fv- 
cover  the  dinease  hintH  five.  ten.  or  more  years.  Eventually  the 
(tatlent  emaciates,  the  heart  becomes  weaker,  albuminuria  and 
dropsy  ap|>e4ir.  diarrbtea  sets  in.  anil  the  patlenl  dies  of  exhaus- 
tion or  is  carrie<l  off  by  phthisis  or  some  Intercurrent  di»ea«e. 
Other  cases  liavin^  improved  up  to  a  certain  point  rem&in  in 
this  Htatc  for  years. 

Cinnpliratiimti. — Mental  deraiiffeiuent  oooasionally  occurs  in 
the  later  atagea  ot  th&  dVa^coK.    U>{%t.«tic£JL  «riaea^  epileptic  at- 


tacks,  choreic  u)oveluent^,  paralysis  of  the  ocular  muscles,  mus- 
cular  Htmpliy,  paralvHis  af^itaiiM,  AddiMOu'tt  diHea^e,  diitb(*tet»,  loco* 
uiot«)r  utiutia.  luid  lm.'nl  (i?demu  have  lUl  been  observed.  With 
the  exi-eptioti  of  iiysterical  nttiwks  lhe»e  coniplioations  aro  rare. 

Aborting  /'o/'Hw.— This  naiuo  is  applied  to  cases  in  which  only 
a  jMirt-  of  the  distinctive  syinptoniH  develo|).  Tachycardia  al- 
ways ciist* ;  with  It  are  tremor  and  moist  skin,  lessened  electrical 
resistance  and  nervoutinetw.  Or  tiwhycardia  and  goitre  may  alone 
be  pn^sent. 

/'(/f/i'i//i//y.— The  di^ea&e  may  be  rof^anled  as  a  neurastlienic  or 
atonic  condition  of  tlie  vasomotor  centres  and  of  the  great  vis- 
ceral nerves,  the  va^us  and  spinal  accessory.  As  a  result  of  the 
first  condition  the  blood-vessel  walls  are  relaxed  and  the  cutane- 
ous hypenemia  re*ultsi.  The  enlar)^*ment  of  the  thyroid  isei- 
plaintnl  by  a  vasomotor  paresis  of  its  vessels.  It  is  a  kind  of 
erection  of  the  ortpiii.  The  exophthahuus  is  also  due  chietly  to 
paralysis  of  the  orbital  vessels.  A  tonic  spasm  of  the  iiius(*le  of 
UUller  is  thought  tu  help  in  producing  this  symptom.  This 
muscle  cx>nsistsnf  unstriated  fibres  originating  in  tlie  uiembranous 
lining  of  tJie  orbit  and  inserted  into  the  lids.  It  is  rudinientary 
iti  man,  and  its  influence  in  causing  protnisioii  of  the  glol^e  must 
be  very  small.  The  depdsit  of  retrobulbar  fat  is  a  seconilary 
phenomena.  Tlie  rapid  heart  beat  is  probably  due  to  impair' 
inenl  of  the  inhibitory  fibres  of  the  spinal  accessory.  Thus  all 
the  symptoms  may  be  explained  on  the  theory  of  a  vasomotor 
and  cardio-inhibitory  paresis. 

Another  rln:*«jry  suggestinl  of  late  is  that  the  disease  is  pHmar* 
ilyan  iilb-clion  of  the  tlivroid  gland;  that  this  organ  is  overactive 
and  throws  into  the  blotMl  sulwtances  that  irritate  the  nerves. 
More  pro|»erIy  the  mechanism  should  1h»  that  it  withdraws  froia 
the  bltiod  too  much  of  those  substani'es  which  are  needed  for 
nerve  nutrition.  The  principal  substance  so  far  as  known  which 
develops  in  excess  when  the  thyroid  fails  to  act  is  mucin.  In 
niyxuHlenia  the  thyroid  gliaid  atrophies,  and  a  long  list  of  symf)- 
toms  almost  ciinvtiy  the  opi>ositeof  those  of  exophthalnnc  gt:iitre 
occurs.  The  thyroid  theory  is  weakened  by  the  fact  that  tiichy- 
cardia  and  many  otlier  chamcteristic  symptoms  may  develop 
without  a  goitre,  and  that  in  simple  enlargement  of  the  thyroid 
the  symi^toms  of  firaves"  disease  do  not  apjiear. 

Small  biMnorrhiLges  and  congestion  of  the  medulla  have  l»een 
found  in  u  few  ctLses.  Aside  from  this,  no  important  changes  in 
the  central  ncr\*ous  system  have  been  discovered.  The  heart  is 
ditate<l  and  enlarged,  endocarditis  is  sometimes  i^resent,  oftener 
not.  The  arteries  are  dilated.  The  thyroid  gland  is  vajscular 
and  its  arteries  dilated,  its  proj^er  structure  is  increjise<l  in 
amount.  There  is  increase  of  (at  aud  N8iac\kV&x  0^\WVkk\lva\^  Ssk. 
30 
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orbit.  Tho  thyiuus  ^I'^i^  **  tisuiilly  pr^senl  to  a  grent^r  ettpnt 
than  iiuniial. 

/'/0//HO*/*.— Aljout  one-fifth  of  the  catiee  pet  weJI  or  prtwrticnlly 
well.  pHJbably  over  half  the  ea«fi,  if  they  can  be  pn>perly 
IreftttHl,  reach  a  fairly  eotiifortabto  oomlition  of  [nipr<»vetuent. 
The  euHCM  in  whieU  ^yniproiiiH  couie  on  quirkly  liave  the  nioftt 
favorable  prognosis.  In  thtMt**  with  murkinl  exophthalmut*  anil 
^>itre  the  prognoeis  Ih  not  ko  (pootl. 

DidiiW'sin, — The  dii!ieai»e  can  Iw  tlistl!ij;ui>»htHl  by  tlie  i>er»i|j*t- 
ent  tarhyeartlia,  with  KX)itre  or  exophtlmhuiih,  and  in  \is  early 
Btap?  by  the  taphycartlia  with  tremor,  moist  skin,  sc'tisnt ions  of 
heat,  nervdUMneHS,  inw>ninia,  Ies8<?netl  respiratory  exputiHinn,  aJid 
eleetrieiil  resistance.  A  styinptumatic  Graven'  dtseaitc  may  ««nn- 
tiines  he  cjiuntMi  by  a  ^itrc  pressing  on  the  vagus  or  Nyni|Mithetk! 
and  causing  iri-egular  heart  l>eat  and  i>erhap8ex()phthalniufi.  iu 
ttieflG  cas*»B  the  liistory  of  a  loniLf-fitiuiding  t^r^iitre  exists,  the  ticnrt'a 
action  [k  irre^'ular,  ttii^  vxc»phthalmus  i»  uMially  partial  arul  om*- 
»ided.  In  abortive  forniM  It  is  TiereMnary  to  have  tachycardia  and 
at  least  one  other  of  tlie  four  iuajr>r  liymptoms  to  make  a  dio^j- 

Treatment— Vjesct  Ik  the  inoBt  Imiiortaiit  sinffle  thin^.  Tlie 
patient  f*ht»iild  be  put  t*»  ImmI  or  kept  on  the  back  lor  one  or  luoro 
months.  Freedom  Trom  excitement  and  worry  must  l>e  en- 
joined. >'o  enpeeial  diet  i«  needed,  nor  do  climatic  inDuenceii 
or  hathA  or  mineral  waters  have  mneh  effect.  Some  caxefi  are 
Boid  tHi  be  improved,  however,  by  removal  to  lieight»  of  one  to 
three  thour<atid  feet.  In  most  ca«es  a  sea-Toya||^  Ih  the  better 
change  if  nne  In  made. 

The  druifs  u.sed  are  nunierfniH.  The  mo«t  eflRcient  are  tincture 
of  etrophanthns  in  doses  of  fifteen  to  forty  drojw  tiaily,  iodide  trf 
potoKHluiu  or  the  syrup  of  hytlriodic  acid,  arttenic  and  bromide  nf 
|K>tjuu$ium  used  toj^ether;  tpiinine,  mineral  acids,  and  iri>n,  umhI 
to^fether.  Other  renie<UeH  are  tincture  of  aconite  In  ill  v.  or  aco- 
nitia  gr.  its  doHeN,  tincture  of  Ijelladunna  incn*iu>ed  to  the  limit 
of  tolerance,  tincture  of  cactus  grandiflorns  tn  m  x.  to  xx.  and 
tincture  of  veratnim  virlde.  m  x.  to  xxx.  *lopie,  and  the  pierale  of 
ammonia,  gr.  L  to  [j.  t.  1.  d.  Of  these  dnign,  stropliaiithuH,  the 
iodides,  bromides,  and  iron  have  served  me  best  DigitoJis  is  of 
doubtful  vahie. 

Electricity  poRnesses  some  utility.  It  should  be  j^riven.  if  pos&i* 
ble,  two  or  three  times  daily  in  the  form  of  galvanism  and  in 
doses  of  two  to  six  milliamperes  for  ten  minutes.  The  technique 
JB  a«  follows.  Positive  pole  on  ba<*k  of  neek,  nepitive  drawn 
along  course  of  vagi  in  the  neck :  each  side  two  minuten.  Same 
with  positive  pole  placed  »<ul>au rally  one  minute;  nej^tive  pole 
over  thyroid  Itpo  nnuutcft,  T\tf%»X.\v«  viv«x  «ift.T^\wi\*tf©.«3WQvw^'QiS!Bc- 
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ute,  positive  pole  over  eyes,  nesatire  over  th>-roid  on©  iiiiniite, 
two  iiiiIliAini>erefl.  The  furadic  curn'ni  may  \w.  used  for  general 
tonic  effects  or  combined  locally  with  the  »<alvauit\  The  patient 
should  lie  down  durhig  treutniont  and  remain  quiet  for  on  hour 
lat«r. 

For  the  palpitations,  sulphate  of  spart-oino  or  etrophanthus 
with  Hoffmann's  anodj-ne  amy  be  used.  The  ice-ba*f  placed  over 
the  he^rt  and  neck  is  helpful  and  may  be  usetl  systematically. 
Tonic  hydrotherapy  in  often  useful,  but  should  Iw  carefully  em- 
ployed. Surgical  treatment  until  late  yean*  has  been  unsuccesft- 
Uil.  Recently  several  cases  have  been  reported  Ln  which  cure 
has  been  pnxluced  by  partial  removal  of  the  thyroid  pland.  This 
measure  is  yet  in  an  exjierimental  stage.  Treafnient  of  the  notfe 
has  been  »aid  to  cause  difuippearanoe  of  eiymptoms.  but  it^  utility 
i&  very  doubtful.  Respirut^iry  exereises  by  which  the  fuitient  is 
taught  to  increase  his  chetit  ex]>ansion  do  much  good,  as  shown 
by  Dr.  Bryson. 

Mild  compression  of  the  lids  at  night  seems  to  help  the  ex- 
ophthalmiiH.  and  slight  and  steady  compression  of  the  thyroid 
gland  ^tuetLmes  reduces  its  size  a  little. 


CnAPTEH  XXV. 

PROFESSIONAL   NEUROSES.   OCCUPATIOX   NEUROSES 
(WRITERS*  CRAMP  AND  ALLIED  AFFECTIONS.) 


Writkhs*  tramp  U  a  chronic  functional  nourosiH  ebarocter- 
iteiX  by  spumiuckUc,  treuiulouw,  incc»-onlinate  or  paralytic  dihturb- 
anoe  whon  Tho  su*t  of  writing  Ih  atTf^iiipted^  nnil  iui»ociuted  witii 
feeUugs  uf  fati^ut'  ant]  pain. 

Iitifthgy.  —  \X  is  a  ilisfUM?  of  the  present  century,  and  ha«  be«a 
particularly  noU-il  t*iuvv  tin*  intnHluction  of  ntwl  iwne  about  th<» 
year  1H2(I.  A  iifiirnjiulhie  ci^nstitution  isofteu  i»res«?iit,  and  honit*' 
tiiiit'H  iluT*"  is  a  h«Tt'(iitary  history.  Men  aru  iiiurh  nion*  subjti't 
tu  the  ilisK-arie  tluui  wunien.  The  inost  stiKr^'ptilile  age  \6  between 
twenty  Ave  and  forty.  It  rarely  ocour«  after  flfty  or  brfare 
twenty.  Clerkit  aiid  profewionat  writers  are  naturally  niucJi 
more  Hubject  to  tho  diM>aM>.  Excessive  worry,  intf^niin'rance, 
and  all  debllitatinu:  infhit^nct^  pnMlijitpose  to  it.  The  chief  excit- 
ing fau.H(»  iH  ox('eHsiv4»  writing.  Btit  this  \h  not  all.  Tlie  writing 
that  JM  dune  under  strain  ur  a  de»iire  to  fhiis^h  a  set  Ux^U.  xa  the 
harmful  thing.  Tho  Htyle  of  writing  ih  also  an  important  fncttir. 
Writing  done  in  a  eranipiMl  posture  with  niovenient»of  the  flnger 
alone  or  with  the  little  linger  or  wri.^t  renting  on  the  tabk'  in 
most  injurious.  Fnv-hand  writing  done  from  the  shoulder  ae- 
rording  to  the  Ameriran  HYhtem  is  letu»t  harmful.  Shaded  or 
lienvy  writing  with  sharp  ste*'!  pens  is  also  productive  of  hann. 
Copying  is  unich  more  luiriiifnl  than  ctmiposing.  Authors  seldom 
have  writers'  cramp.  Albuminuria.  Iea<lpuisoning,  exi>o6ure  to 
wet  and  cold,  tuid  Iwal  injiiries  are  sometimes  exciting  cau**e». 

*Sf/w/?^i/«^.— Writers'  cnimp  very  riirely  attacks  a  jjcnson  sud- 
denly. The  jKitient  first  notices  a  certain  amount  of  stifTne«j»  oc- 
curring at  times  in  the  tlugern,  or  the  jten  is  carrie*!  with  soma 
luicertainty  and  jerky  movements  are  ma4le.  He  feels  u  M*U8a- 
tion  of  fatigue  in  the  hand  and  arm,  and  this  may  amount  to  an 
actual  tired  pain.  The  first  symptoms  may  hist  for  months  or 
even  years.  The  hand  is  rested  a.s  much  ns  possible,  new  pens  or 
penholders  and  new  modes  of  holding  it  are  tried.  Often  the 
jmtient,  fearing  the  onset  of  the  rranix^  and  as  its  result  Ium  of 
employmeut,  becomea  w\"»aovi*,  >KviT\\^iA,  wwJl  \v*\A»;\>i  ti!&vt«eMM!^ 
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Soiuetimes  the  trouble  ii^  wor«e  when  beginning  a  daily  ta»k,  and 
it  gradually  wears  off  in  a  few  tiours.  At  other  times  exactly  tiie 
reverse  is  the  case.  When  the  difi'ase  has  reaehe^l  its  hi^heeit 
stage,  writing  beeoines  almost  or  entirely  imiw>s8ible.  The  mo- 
ment the  {>en  is  taken  in  the  hand  and  an  utteuipt  at  using  it 
wade,  sjiasmotiie,  i'ontra<;ti<jii8  of  some  of  the  flnjfers,  or  even  of 
the  arm,  ooLMir,  the  pen  Hies  in  any  direction,  and  it  is  impossible 
to  control  or  co-ordiunte  the  movenieuts.  The  rule  is  that  nl* 
thou^rh  writing  cannot  be  done,  all  other  complex  movements 
are  performetl  as  well  an  ever.  Thus  the  solTerer  from  writers' 
cramp  may  be  able  to  play  the  piano,  or  paint,  or  thread  a  needle, 
or  use  the  haml  in  any  eouiplex  movements.  Tliis  liiuitation, 
however,  is  not  always  present.  Telegraphers,  who  use  to  some 
ext«int  the  same  muscles  as  in  writing,  and  who  also  often  have 
to  do  a  great  deal  of  writinj:.  an-  liable  to  suffer  from  both 
writ4?rs'  and  tele^fraphers*  cramp  at  the  same  time.  No  evidences 
of  mutual  paralysis  are  present  in  the  affected  muscles,  and  there 
is  rarely  amesthesia,  but  the  arm  aches  and  is  sometfntes  tender. 
Sensations  of  numbness  and  prickiin};  are  present:  in  rare  caries 
vasomotor  disturbances  are  observed;  associated  muscular  move- 
ments of  the  other  ann  or  of  the  neck  or  face  souietmies  occur. 
The  han<l  may  tremble  on  atteiuptin^  to  write  or  fall  almost 
panUyzed  when  the  pen  is  t-iiken. 

The  various  symptoms  occur  with  different  tiegrees  of  promi- 
nence, so  that  the  diseaiie  has  Ijeen  cliutse<l  un<U'r  the  heads  of  (1) 
the  spiLstic,  (2)  the  neuralgic  or  sensory,  {'ii)  the  tremulous,  and  (4) 
the  paralj-tic  forms.  These  forms  are,  however,  often  more  or 
less  mixed. 

1.  The  spastic  form  is  undoubtedly  the  most  common,  and  it 
has  given  to  the  disease  its  name.  Cramp  of  some  muscle  or 
muscles  is  present  In  over  half  of  the  cases.  The  muscles  of  the 
thumb  and  first  three  tinkers  are  oftenest  affected,  and  in  some 
ca.«*es  the  flexors,  in  sfnne  tlie  extensors,  are  chiefly  involvetl.  In 
telegraphers*  cramp  it  is  the  extensors,  Itut  in  writers'  cramp  the 
flexors,  that  are  mainly  attackwi.  The  thumli  or  forefinger  or 
the  little  fintjer  alune  may  suffer  from  the  bpa^ms.  The  prona- 
tors and  supinators  are  *juite  often  involved.  The  spasm  is  usu- 
ally a  tonic  one.  With  the  s|»iism  then*  is  also  inc(vonli nation 
so  far  a»  writing  movements  are  concerned,  and  this  fact  is  quite 
a«imi)ortant  in  prtHlucing  the  bud  writing  as  the  spasm.  The 
incoordination  is  apparently  of  the  motor  type,  and  is  not  due 
to  ana*sthe8ia  of  the  muscle  sense,  as  in  locomotor  ataxia. 

2.  The  neural^fic  form  resembles  the  sipastie  plus  sensations  of 
fatigue  and  pain,  which  are  quite  severe  and  are  brought  on  by 
writing.     There  may  be  tenderness  alon^  the  arm  also. 

3.  The  cremuloiu  type,  though  rare,  \%  \i^t^   c^:klbx«lft\l^n^s^^R. 
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whttQ  prt>&eiit.    The  patfeut  when  attempting  to  write  o'bttervet 

a  treinulouM  iiiovenient  of  tiis  hand  ami  rLrni.  This  coaateH  whfu 
hib  attfinpts  to  writ<»  rejist*.  The  tn-iiior  usually  atlei-Us  muht 
the  HiiK^TFi  uiiinl  in  pon-prehenaion,  but  it  aUo  spreads  to  tb^ 
forourui  and  luity  even  involve  the  entire  extremity.  An  oscilla- 
tory or  lateral  treiuor,  duo  to  iavolveiueiit  of  the  pronators  and 
Hupluutoni,  hiu$  been  obtterved.  The  treiuor  18  of  tlie  character 
known  ha  "  intention -tremor/'  tiuoh  aj»  isohgierved  in  dissemiiuited 
BiMerosiH.  It  in  shorter  in  range  and  more  nijtid  than  the  tremor 
of  that  lUiteaf^e. 

4.  The  (Mindytie  form,  or  that  tyi>o  in  which  uuisr'ulnr  fei-hle- 
0680  is  the  «loniinaut  symptom,  is  tmid  to  l>t*  rare  by  <  rowers;,  and 
this  accords  with  my  experience.  German  writers  Hp^ak  of  it  oh 
common,  in  the  typiral  paralytic  form  the  patient,  lu  niHin  u» 
he  Ixi'gins  to  write,  feel>*  an  overpoworin^c  wn.se  of -W(yikn»'>i*  and 
fatt^ue  in  tlie  fiuK^rs  and  ai'iu.  The  Ungere  tiiemselvew  liXttten 
their  grip  and  the  pen  may  drop  from  the  hand.  PowerfuUm-' 
pul5e»  of  the  will  luid  change  in  the  m<Mleof  holding  the  |»eii 
enable  the  HufTerer  to  rontinuo,  but  the  arm  nohes  and  tinally  ia 
abmjlutely  painful,  and  weaknesM  and  fatigue  compel  the  writer 
to  deHJttt.  SomelitUfj*  the  jmretic  cfindltion  is  i;ucce4»«led  by  th* 
fcptuttle.  Many  of  the  cuKeM  of  paralytic  writerf'  cramp  are  not 
true  exampliw  of  ttie  ncuro!^i»^,  but  are  rather  ciim'h  of  nouritiit  of 
a  rheumatie  or  other  type. 

(JrHtntf  .V.vm;^^»«lA.— Writers*  cramp  is  essentially  a  motor 
neuroslH,  and  it;*  leading  symptom  1h  the  impainnent  of  a  motor 
function.  Other  symptoms,  however,  both  general  and  locjvl.  aro 
alwayH  a^sociateil  with  it.  Tht^se  are  mainly  (1)  psychical  and  (.9) 
■eunory,  moi-e.rarely  <!{)  vasomotor  and  (4)  trophic. 

1.  Psychical  symptoms.  The  patient  is  often  nervunn,  emo* 
tJoiial.  and  mentally  depre»»etl  at  times.  He  suffers  from  in- 
somnia and  vertigo.  Pafients  are  generally  unwilling  to  adudC 
that  there  In  any  other  trouble  than  the  local  one,  luid  only  care- 
ful examination  may  hrin^  evidence  of  couHtitutional  trouble, 
Therf  are  cases  of  purely  mental  writers'  eramp. 

15.  Sensory  tmiihles.  These  consist  of  pain,  sense  of  fatigue, 
feelhiKH  of  numhneKs.  pricklinff,  pressure,  weighi.  tension,  <"on- 
Btriction,  etc.  Hypera-sthesia,  and  more  rarely  nnjesthesla,  an* 
also  ohsen'ed.  The  most  common  sensory  sympt^im  is  that  of 
aching  ftnd  fati«-oe,  and  this  is  usually  conllned  to  the  ann, 
and  oftenest  runs  along  the  course  of  the  radial  and  me^lian 
nerves.  The  cervical  vertebnemny  be  tender,  and  sometimes  jmi- 
tient«  have  a  headaclio  ifi  the  (larietal  region  of  the  sidi-  opposite 
the  affected  arm. 

•i.  V/usomotor,  trophic,  and  secretory  disturbances.  The  con- 
dition known  as  dij/iti  morlui  \viajft\>ft»xvdVs(ftttT^ie*^,««!a\x»^ 
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axysnially.  It  U  a  s>*uiptotu  which  the  general  neurasthenic  state 
tieJiis  to  produce.  When  the  nerves  are  involved  decided  vascu- 
lar chantces  may  occur,  such  an  passive  congestion  uf  tlio  hiuid 
and  arm,  with  swelling  and  tur^^scence  of  tfie  finders,  and  a 
sensation  of  throbbing.  In  bad  cases  the  tingeni  will  look  &s  if 
they  had  chilblains.  Local  sweating,  dryness  of  the  Bkin.  and 
crackiu>^  of  the  nails,  all  are  conditions  which  may  follow  impuir- 
ment  of  writing  iM)wer  from  neuritic  o^uhcs. 

Elftrirai  Uearttunn.—T^w  results  of  observations  upon  the 
electrical  reactions  of  the  alTeiried  piirts  are  somewhat  contradic- 
tory. Ordinary  tests  will,  as  a  rule,  reveal  very  little  clian^e. 
Sometinici-t  there  if>  a  ijuantitutive  increase,  sometimes  a  decrease, 
of  irritability  to  botli  forms  of  current.  The  increase  occurs  in 
the  ejirlier  stages,  the  det'rease  in  the  later.  An  increase  or 
moditiratitiu  of  electro-mubcular  sen&ibility  has  been  noted. 
The  electrical  examinations,  therefore,  are  only  of  value  in  ex- 
cluding a  netuitis  or  x>aesibly  in  determining  the  stage  of  the 
disease. 

/^tz/AoA/r/^.— Neuritis  is  undoubtedly  present  in  some  forms  of 
writers'  eramp,  so  called.  It  is  not  present,  however,  po  far  as 
external  tests  go,  in  the  typical  neurosis  Nor  are  there  any 
Iiost-morteni  observations  tlirowing  light  on  the  anatomy  of  the 
•liMeaj»e.  We  must  l>eiieve.  therefore,  thai  it  is  a  neurosis  hiiving 
no  appreciable  anatomical  basis. 

The  act  of  writhu;  is  a  very  complicated  one,  calling  into  play 
numerous  sets  of  delicately  innervatcil  uiuscles.  These  muscles 
are  employed:  1,  in  pen-prehension;  2,  in  pen  movement;  8,  in 
holding  the  arm  and  wrist  tense. 

1.  The  muscles  employed  in  pen-prehension  are  the  two  outer 
lumbricales,  two  outer  iuterossei,  the  julductor  muscles  of  the 
thumb,  the  tlexor  longus  jxillieisi  to  some  extent  the  tleep  and 
supertieial,  short  and  iongtlexors,  and  the  extensors  of  the  tlitimb. 
These  are  supplieil  mostly  by  tht^  ulnar  (intemssoi,  adductor  pol- 
licis,  inner  beads  of  deep  flexor  of  Ihigers,  and  inner  bead  of  .^bort 
flexor  of  thumb).  The  rest  of  the  muscles  art*  supplied  by  tlie 
median. 

2.  In  moving  the  pen,  if  the  writing  is  done  mainly  by  Bnger 
and  not  by  fLrm  movements,  the  muscles  brought  into  play  are 
the  flexor  longuH  pdllicis,  extensor  secundi  interncMlii  jiolliciR, 
llexor  profundus  digitorum.  extensor  communis  digitorum,  and 
to  some  extent  the  iuterossei.  The  musciilospiral  and  ulnar 
nerves  innervate  the.'H'  groups  about  e(|ually.  In  moving  the 
pen  by  the  "American"  or  free-hand  method  there  is  a  very 
sliglit  play  of  tiie  above  muscles,  while  most  of  the  pen  move- 
ment is  done  by  the  muscles  of  the  upper  arm  and  shoulder,  viz., 
the  teres  major,  pectoroles^  latissUuus  dorsi,  biceps^  and  triceps. 
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The  spinal  ceutres  for  the^ie  tuuHcles  are  distributed  tdoa^  Uw 
flfth,  sixth,  and  seventh  cervical  segment*  of  the  cord.  Thr  cells 
are  tar^^er  and  Hi,tuated  more  &u|H*rUciaUy  iu  the  anterior  ^ray 
hornN. 

3.  Be&id«e  them  movements  involvod  in  pen-prebenKion  and 
ill  the  letter-uinkiu^,  ii  certain  amount  of  itiusi'ular  tt'n.sioii  i»  ei- 
erciseU  in  "  poi^inf;*^  tlie  fureiLrni  and  hand  and  istvadyiu^  the 
wrist.  The  bicepe  and  Triceps,  the  KUpinarors  urul  the  flexors, 
and  exteniitors  of  the  h;uid  are  here  bruuglit  into  play. 

Prom  the  fore^^oing  it  will  l>e  seen  tluil  the  uiUMcles  of  pen* 
preheiiHion  an;  niont  used  in  all  but  tiie  free-liand  style  <»f  wril- 
iiiK,  »hiV4i^  the  Maine  ^^roupH  tiuve  a  double  duty,  that  of  cla.spiiig 
and  of  moving  the  iiiHtrumeiit. 

While  writers'  rramp  is  often  complicated  with  some  jienrotic 
disturbanco  leading  to  a>wc)ciated  Kyuiptoms  of  pain,  [>araly?iX 
tenderneKM  ovtT  uervest,  vjuMJUiotor  diHturbanee;*.  etc.,  there  c*ui 
l>e  no  doubt  that  the  leNiun  In  typiciil  case^i  in  <*entral.  Writing 
i»  an  acquired  automatic  movement,  and  it  mu^t  linve  tvi  its  ana- 
toiuitMil  basis  a  irertain  eHtablJHhetl  amintfement  of  nerve-ceil 
)Crou[K4  in  the  cervicjil  jwirt  of  the  spinal  cord.  Tlie  neire  iiii- 
[►ul(i(»H  Kcnemt^'d  in  the  cerebnil  cortex  pnw  iilong  the  pyramidal 
tracts  and  tayt  at  work  those  ^iit^iitm  groups  which,  in  turn,  in* 
nervate  the  muMctcs  \\n(s\  in  writing  with  motor  iinpnlscs.  These 
gnjups  are  themjielv«s  innervated  alw>  KeuM^rially  by  the  iierv«?« 
of  niusclf  fionsc  in  movement.  In  writers'  cramp  the  spinid 
groups  of  cells  are  more  or  less  used  up  <»r  exhausted,  an<l  the 
motor  impulse  which  naturiUly  would  innervate  them  strikes 
cells  which  respond  unequally,  or  it  overflows  to  other  <*e]l  tci^up*. 
and  hi*nc«  the  spiiAtnodlc,  irn^^ular  movements  of  the  anu. 
The  cerebral  centres  iu  the  cortex  or  basal  gaiiKliu  are  cloftely 
connected  with  those  in  the  cord,  anil  may  l>e  said  to  form  part 
of  the  writing  me''hanistii.  It  happens  in  mjuu*  casein  that  this 
centre  t<K»  is  exhausted  and  disrhar^:e.s  its  impulses  irre^rularly. 
Ill  some  ciu<es,  therefore,  The  cerebnil.  iind  in  some  the  spinal, 
cell  groups  are  the  more  affected,  and  a  ilia^rnosis  of  the  exact 
comlilion  in  eiu:h  is  approximately  |Hi8feible  and  may  be  not 
witlnHiT  pDu'tical  imijortance.  Writers'  cratiip  is  a  disorder  of 
efferent  patlis  aud  HtjitiouK.  The  muscular  sense  doeif  not  aecm 
to  be  involved. 

The  pathf»loffy  of  writers'  cramp  is  that  of  all  the  other  funue 
of  ocf'Upation  neuroses,  and  nothing;  neeil  be  fuiid  upon  this 
point  re^ardinp  them  when  they  come  to  be  considered. 

The  dingu'tftis  of  well-marked  cases  of  writers'  cmnip  present* 
nodifficulty.  In  the  earlier  stages,  however,  it  may  liecurifnundcd 
with  a  lar^  inimber  of  disorders,  viz.,  post-he!uiple>r!"  chorea, 
hemiataxla,  prugreft»Vve  vwuv^aWt  kxtv^vVvj  ^v^^-^^^^^^ve  locomotor 
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attuia,  various  furuis  of  treuior,  lead  poralytds,  rheuuiatoid 
arthritis,  neuritis,  wrehral  and  nerve  tumors,  and  tenosynovitis. 

In  many  of  these  (Mu^t'8  it  is  only  nece«Hiry  to  Ixmr  iu  mind  the 
history  of  t)ie  dtseatte  in  order  at  once  to  reach  a  safe  conclusion 
as  to  its  nature. 

If  there  in  a  threat  deal  of  pain  in  the  arm,  with  tendernefw 
along  the  C4)ur8c  of  the  nervei^;  if  there  in  decided  change  in  the 
electriciil  reac*tioni«,  if  then^  areiseutuition:*  of  tint^liiiKi  nunibne^si}, 
etc. ;  and  if  the  |>atient  kHowh  an  ahst>lute  los.s  of  power  in  the 
various  (jrrcnips  of  umsolen,  with  some  incapacity  for  doin«  other 
ujcts  besides  the  one  with  whlrh  he  is  si>t^'ially  coiicerntvl,  then 
the  trouble  is  undoul)1e<Uy  peripheral  and  due  lar^o^ly  '<>  an  un- 
derlying neuritis.  The  prognosis  in  tliest^  ojises  m^  much  moro 
favumble.  If,  ou  the  other  hand,  the  disorder  comes  on  in  per- 
B<jn8  wlio  have  done  an  exce^ive  aiiiouiit  of  writing;  if  it  is 
astHxMated  with  nerve  strain:  if  the  electrical  reactions  ore  but 
sliglitly  changed,  the  sensory  symptoiiis  slight,  and  the  motor 
iikco-ordination  marked,  limited  to  the  b[>ecial  class  of  work,  and 
not  aceom[>unieil  with  absolute  [wiresis,  the  disorder  is  ceiitrul 
oad  nee<lH  both  a  diJTerent  treatment  and  progiiotii^^,  |t  is  these 
ca«es  that  form  writers'  cramp  proper,  although  no  doubt  neuritic 
and  central  forms  ore  nfiRO<^ijkted,  or  the  foinuer  may  run  into  the 
latter. 

Courjte  and  Durtttion. —Writers  cnunp  is  a  chronic  disease. 
It  begins  insidiously  and  iittacks  one  group  of  muscle?^  after  an- 
other as  each  is  brought  into  play  by  new  methods  of  writing. 
If  the  left  hand  is  used,  that,  too,  is  liable  to  become  alTwted. 
The  rnurw  viiries,  however;  ftir  a  time  progress  nmy  Ik*  arrestixi 
or  improvement  set  ia.  When  tlie  disease  becomes  well  estab- 
lished it  will  mi>st  often  last  a  lifetiiuo. 

VioynosU. — The  prognosis  is  unfavonible,  yet  not  so  much  so 
as  hiifl  once  l>een  thought.  Undoubted  cases  of  complete  recov- 
ery have  been  reported,  even  under  unfavorable  conditions. 

The  prognosis  is  nuich  more*  favoraoie  if  the  [uitient  begii»a 
treatment  eiirly  and  before  marked  si»a8tlcfc<ymptomHar<?  present. 
It  is  more  fnvorable  in  the  neurali^ic  forms.  Some  patients  who 
suffer  from  a  mild  form  tif  the  trouble  manage,  by  the  help  of  in- 
struments or  special  j3ens.  to  do  their  work  for  years.  The  more 
acute  the  disease  and  the  more  evidently  periphenil  and  neuritic 
its  origin,  the  better  the  prognosis.  In  over  one-fourth  of  the 
cases,  imtients  who  use  their  sound  arm  will  not  be  ufTected  in  it. 


The  facts  stated  n^gardlng  the  cause,  physiology,  and  general 
syniptomntology  of  writers'  (*rump  iipply  to  the  other  forms  of 
occupation  neuroses.  A  few  sfvociaf  details,  however,  will  lie 
given  regarding  these.  The  most  common  and  iiuportaut  are 
musicians'  cnunji  and  telegraphers'  craui^. 
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MiMtviaus'  Cramp, — Uuder  this  heiuJ   we  include    pmntsts* 
cramp,  viuttntHU'  crtuiip,  llutitfU'  erniiip,  niid  th«  orauip  ul  vU 
ioiu't  |)lay<^r». 

I'tiinifitff'   t'ntmp  occurs    !i»uully  in  youiitf   wonic*ii    ulio    ai 
AtudytiiK   to  Ijwoiut*   profL'futiouftlH  or  whet   are  t%|K>cially   linwl 
working;  imtl  nmbitious.     The  /ibstird   "Stuttgitrr    uiotliotl 
teaehiiii;  the  piuno,  in  which  the  ntotionti  hix*  (^unUntnl  iu*  niuc 
lis  possihlr  t4»  iho  (hirers,  pnuliViMise**  (>>t)>eciiiMy  to  this  di» 
Tht»  syniptoKis  nre  thi»w»  of  f:itij:ui',   pjun.  aiid   wptikiifss.     Thtf' 
pftiiis  urt*  of  an  nrhiti^  c'huracler.     They  ur**  felt    in  thr  (oi*<*arin 
c'Hp<H*iuHy,   but  eilond  up  the  unn  uail  hotwtM'n  r.lie  hlKiuhlorx 
i:SpaN^lO(til•^ylnptonl.sare  niru.     Therif^ht  hoiui  ie  of t«ner  iiITecUHl* 
but  both  bunilH  eventually  b(»conie  inv<ilwd.  « 

\'i'ttUni«tff'  r/'fttup  lunv  attju'k  tin*  rifflit  hand  whicJi  holds  the 
bow  or  the  left  hand  wliitrh  lingers  the  HtriiiKH.  but  unjre  often 
the  left  han<l  in  alTected. 

i'lariojtft  jtfut/vr.s  fiiinietinies  HulTer  from  crainp  of  the  toh|rue 
and  of  the  laryn^'wil  niUHcleH. 

Ffiitv  p/tit/tfs  wiiffer  nut  very  iiifret(ueiitly  from  Mlijrht  laryn- 
geal MpiLhuiK.     A  r^indlar  trouble  atTeetii  «hK'Utionii«t!>.     The  tertu 


mogoithonia  \^  apptiiHJ  to  thiii  type. 
rf/rfj/fiff/irtM'  *  lump  alTectw  i 


e»|Kt'i«llv  thi:Me  opemtom  usixkg 
tbe  Morse  nyKteni.  an  hiKtrnment  whieh  Ih  Htill  the  <»iie  inoHt. 
widely  in  vt»jcue,  (-ontniry  to  the  optniont*  of  previous  writen, 
Dr.  I^*wi*(  believer  that  tluK  neunisi.-^  is  nut  a  rare  one  and  is 
(iestineil  to  iMM'onio  nion?  fre^tui'iit.  In  tliiti  eity  the  erainp  Ik 
not  rare,  the  proportion  beiuj^  about  one  in  every  two  hundred. 
The  teehnieni  name  anioufj:  opt*nilnrs  for  the  cramp  im  "  lrH« 
of  the  (Trip."  In  telei^raphitur.  the  ex1entM>rK  of  the  wriM  and 
fln^ertt  are  ealle<l  moHt  Into  play,  and  hence  are  most  anil  i-nrll* 
CHt  affrt'ted.  The  H^-niproniA  cnnie  on  very  slowly,  the  thumb 
ami  index  MnM:er  lieinu  tb*»t  affeetetl.  The  victim  IIikIh  that  lift 
cannot  depn-sN  the  key  on  account  of  MHL-^m  in  the^e  muM'Ics, 
anil  be  llmiH  niunt  dirticidty  in  making  llie  dot  charar'ters.  such 

aiH  h  <.  .  .  .).  nrp( ).  or  z  (.  .  .     .),     When   the   llexor*  are 

niOHt  alTected  the  key  \a  deprcMHed  with  uii<lne  force  and  a  diuih 
in  mad*'  instead  of  a  dtit.     yulTererH  from  the  "  hwn  t>r  grip  *  gi-n-i 
erally  suffer  from  writers'  cramp  aiwo.     While  Kpnsni   iu  usualli 
present,  the  iliscMtsc  may  show  itsiOf  Hiniply  in  pnln,  parest0«  and 
uicnpacjty  (o  eo-onlinate  the  muHcloH. 

In  Mfwiuff  jf/nufrn,  which  ntTectH  tailt>rK.  waniKtresKeN.  and  shoe- 
uiakerH.  clonic  anil  tonic  ^pastuH  attack  the  nni^eles  of  the  hands 
ot»  attempting  t<»  use  them  in  the  regnl^ir  work.  Tailon?  who  .-it 
erosr<  lagged  Hometlmes  sntTer  from  a  peculiar  Hpnsni  on  assnndng 
this  p(H(ition.  It  is  |H>st*ib|e,  however,  that  thene  an?  ea*e<*  of 
tetany,  and  not  the  functional  neiironis  under  consideration. 

Sim'th.s'  spasm,  htphwMtiG  hfrnipltqitu  appears  to  have  l>een 
ohservetl  only  by  Ducheniie  and  Dr.  Frank  Smith.  It  ocrurs  in 
]M'P.'<ons  engaged  In  pen  bla<k'  mnnuftu^turing,  Haw-»traightcning. 
razor-bhuio  striking,  weiw*<»rK-making.  file-forging,  etc.  In  iloing 
thi.s  work  tliey  have  to  u.ne  a  light  or  heavy  hammer,  with  which 
RtrokcH  are  delivert'*!  very  rapidly  and  carefully.  After  a  time 
HiMwmodic  movements  occur  in  the  arm  ushhI,  and  the  arm  falls 
jK)werlewt.  As  in  the  ca«w  reported  there  are  generally  hend- 
plegic  Kymptoma,  and  also  neiiralgiiLH,  vertigo,  and  other  certd)nil 
Irotdtlet*,  the  dim'^ute  cannot  lie  a  pure  *'o<;rupation  "  iu*urosi». 

f)riv*rii'  Hjmsm  \nw  been  observed  in  veterinary  burgeons 
by  Dr.  yaumel  WUke*. 
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Milkera'  spasm  la  an  extremely  rare  affeotion,  which  was  first 
described  by  Basedow  and  seem^  Co  occur  in  iiiilkiimidN  never  in 
uiilknien. 

CiiJtirmakerji^  crump  is  very  rare. 

WaUihinakers'  crump  aaid  photographers'  cramp  are  also  to  be 
reganiett  ukerely  as  patbolugical  curiuHitiee. 

Balht- Danvers*  Crump,  —  Ciider  tbis  nnme  certain  painful  and 
paralytic  troubles  occumug  iu  iMillei-dantvrs.  especially  prelui^^e» 
diinsenses.  Iiave  lieeii  (h?acribc<l  l)y  Sclniltx.  (Jtiiums.  and  Kmus* 
B0I4I.  It  dtx^s  not  ap|»eiir  that  the  tniuble  \b  really  !ieo-i»rdinative 
fuiictiotial  one,  but  is  nittier  neural^ir,  or  the  result  of  ioL*al 
strain  up4:in  tbe  parte. 

The  list  of  professioiud  neun«*eH  is  made  to  include,  be»«ide8 
those  above  given,  rraiupH  and  co-oniinative  troubles  afTecting' 
artitlcial-rtower  makers,  billiard-players,  denti8t#.  hide-ilreisserHf 
electrical-instrument  111aker.1i,  stampers,  turners,  sewin^-macliine 
girls,  money -counters,  weavi-rs,  painters,  and  pedetitrians. 


L 


ProphylaxiH  and  IWaiment. —  The  introduction  of  type- 
writers, gokl  pern*,  an<l  improvetl  penholders  has  preventetl  s<^me- 
wliat  the  increase  of  writers'  cramp.  Stenographers  rarely  liave 
it  uidess  they  write  in  long  hand.  Persons  who  have  to  write  a 
gr»>at  deal  shouUI  use  large  cork  or  ruhl>er  penholders  and  gold  or 
quill  pens  with  smootli  (Miper.  The  liest  style  of  writing  is  tliat 
done  fron»  the  shoulder,  but  this  is  a  method  that  book-ket»i>ers 
and  those  who  have  to  keep  accounts  cannot  easily  adopt.  Many 
nervous  persons  have  a  bmi  habit  of  gripping  the  i>eri  very 
tightly  and  prej«»ing  down  on  the  paper  with  excessive  force. 
Fatigue  soon  result**  and  painful  itensjitions  develop  in  the  arm. 
Prt>per  attention  h1iouI<I  be  |mid  to  the  position  of  the  paper 
written  upon,  the  height  of  the  desk,  the  light,  and  the  sleeves 
of  the  coat  or  dress.  The  i>a}>er  should  be  laid  at  un  oblique 
angle  to  the  edge  of  the  desk,  and  not  at  a  right  angle  as  many 
writing- teachers  arc  accustomed  to  direct.  As  some  eases  of 
"eramp"  are  undoubtedly  cerebral,  it  is  very  unwise  to  attempt 
any  extraordinary  exploits  in  writing  or  to  work  with  the  ambi- 
tion to  put  the  writing  capacity  to  the  utmost  test.  Oamp  is 
often  dated  from  »lay8  when  sueb  extrii  work  is  done. 

When  the  cramp  in  fully  developed,  the  most  essential  thing 
Is  rttst.  This  may  Iw  set-ured  by  gt>tting  a  new  form  of  i>©n- 
holder.  holding  the  pen  in  a  different  way,  using  the  unaf- 
fecte<l  arm,  using  some  form  of  mechanical  appliance.  The  oic- 
ehanieal  appliances  are  splints,  rubber  bands  anmnd  the  wrist, 
and  various  instruments  contrived  to  prevent  Ki)asm  and  throw 
the  work  of  writing  on  new  and  larger  groups  of  muscles. 

Instruments  for  writers'  eramp  art*  very  numerous.  Those 
that  are  of  some  value  arc  Mathieu*s,  Nussbaunr.s,  and  some  mod- 
irtention  of  Cozenave's  {see  Pigs.  199,  200).  .\||  the  various  instru- 
loentfi  have  been  of  service,  or  have  Q\eti  \)eeu.  c\vraM\N«  \\w»sub 
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Flo. 


IW— HATBicr'a   iMarniiiiorT 
roil  Wurrww*'  Cuami'. 


epeci&l  v.tkee»^  but  not  too  uiueli  niust  be  expected  of  tbem.     As  a 

rule  they   uru   only  palliutivo.     A   cheap  inHtruiuont    tbat  may 
prove  BiitiHfitctory  i»<  thut  of  AlHthieu. 

Ill  the  niediral  treattuent  of  writers'  cramp,  the  two  most  im- 
portant agents  are  luiLasa^  and  cU^t^trislty. 

By  iiia«sa^*  ouly  very  uiedfocnc 
resultH  were,  obtaii«e<!  until  greater 
attention  was  drawn  to  it  by  Air. 
J.  Wolff,  a  writiiijfliiiLMler  of  Fnui 
fort'onthe-Miiiit,  This  genlleaiii 
litis  cured  many  cjiaes,  thoU|;h  lu»t 
all  that  lie  hiw  treated  (Ber^fer),  and 
he  iint*  Keeur**d  many  teHtiintinialH 
for  lii»  uiethtnl.  The  treattuent.  a» 
deacrlbeil  by  Bi'liott  l(i.  W.  Jaeoliy), 
//^  oouftistti  of  u  Bvnteiii  of  gyiuna^tin* 

^  and  nniaa^e.     The  (O'"*hii«tio>^  lvjh- 

M»t  of  movenienlH  iierfornietl  by 
tlie  patient  alone  and  movements 
executed  with  the  co-operation  of  the  u[ierat»»r.  The  flrnt  are 
performe*!  I»y  tlie  patient  durim;  frinii  twi-nty  ti>  tbirty  ruinute». 
rarely  for  forty-tive  minutes.  These  niovemenls  e(nifii(st  of  gym- 
nasticK  of  the  lingers,  extension.  Ilexinn,  alKbiPtion,  and  adduc- 
tion behig  i>erforiued,  mid  the  thumb  belnjEexeretHeil  8optu*atelr. 
After  thiH  tlie  ttanie  four  motions  are  executed  at  the  vrigt 
joint,  then  exteuHion  and  flexion  of  the  forearm,  anil  ultt- 
inately  the  arms  themselves  are  exerci8e<l  in  tbe  aaiue  uuinuer 
and  are  to  be  lifted 
over  the  head.  Kach 
Hbii^Ie  exercise  is  to 
be  j>erfi^iriiM>tl  from 
«Ix  to  twelve  times. 
After  eaeh  motion 
a  pauMC  IK  to  bt»  ob- 
served. The  op- 
posed movements 
ore  to  be  carried 
out    in    the    same 


N 


^<» 


'ftT^i 


Fw.  90O.-17cMaursc'i  InmtFiiKNT. 


manner,  except  that  the  operator  must  carefully  resist  their 
execution  as  thon^'h  be  were  endwivorinK  to  furce  the  {Mitient 
to  perform  a  mL*ti(»n  junt  tlie  reverwe  of  bis  intentiuns.  Heg- 
nlarity  of  pressure  is  to  be  ol>Herve<l  in  this,  ao  that  the  6ani 
amount  of  force  is  always  used  ant.!  so  that  the  pressure  does  ni 
vary  in  intensity  from  moment  to  moment.  The  time  to  Iw  de* 
voted  to  these  op|>osed  movements  should  l>e  the  same  as  tbat  for 
the  uuoppoeed  ouea.    Kcits^ycAVvh^  \a  N2wi  VqXk.vs&W^  «a  \Vw  «^tt«c- 
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tion,  the  eiert'iseH  must  \te  r^peateil  two  to  three  tiuies  Uaily. 
The  iMUfiSugi*  itBolf  consials  of  two  ]»irt8— nerve  and  itiusole 
nia«8a^.  The  nerve  iiiaiisage  is  efHeurni^  along  the  course  of 
the  nerve  trunks,  the  nieilmn,  ulnar,  and  radial,  going  upward 
to  the  ajEilIury  and  cervieal  plexuses*.  This  effleurage  lastH  about 
ten  minutes.  Following  this  is  the  muscle  massage.  This  con- 
giKts  of  i><^tris»age,  beginning  with  the  hand  and  ending  at  the 
HhouMer.  The  duration  is  the  same  as  that  of  the  last  move- 
ment. One  sitting  a  day  haii  always  proved  suflicieut.  Wolff, 
in  wldition,  «»e»  "a  j»eculiar  methotl  of  writing  instruction"  and 
emplovH  rubber  hiuidn  and  ringn  in  hiis  manipulations. 

Ele<'triPity  ninks  second  to  lua-Hsage  in  the  treatment  of  oc- 
cn]Mttion  nenroseM.  The  farndic  current  may  t^e  used  when  the 
afTertion  in  paralytic,  but  the  galvanic  current  is  usually  more 
enicaciom*.  It  has  been  almost  uniformly  helpful  in  my  experi- 
ence. It  must  be  given  daily,  however,  or  even  t  wice  a  day.  The 
atimle  is  placed  over  the  cervical  *fpine  and  the  cathode  over  the 
vai'ious  muscular  groups  afferte<l.  A  stable  current  of  five  to 
ten  milliauii>ercs  for  from  ten  to  fifteen  minutes  is  given,  (iai' 
vanizatioii  of  the  sympathetic  is  recommended  by  some.  Gal- 
vanic belts  applied  about  the  arm  seem  irrational  enough,  but 
have  U*eu  known  apparently  to  efTe<^t  cures. 

Lotions  containing  muriate  of  ammonia,  liniments,  hot  and 
cold  douches,  the  cautery,  all  have  l>een  recommended  in  profeit- 
siorinl  neuroses.  Tenotomy  was  once  employed,  but  hu£  been 
atwndone<l.  Very  little  can  Iw  expected  of  drugs.  The  most 
trustworthy  are  atropine,  strychnine,  cannabis  indicA,  the  io- 
dides and  bromides,  and  codUver  oil.  It  should  Ik*  remeiu- 
l^reil  that  sometimes  the  disease  is  almost  purely  cerebral,  and 
then  an  anti-neurnsthenic  treatment  is  called  for.  Hut  in  other 
cases,  wlien  tlie  disorder  is  largely  [>enplieral.  the  usual  treat- 
lueut  for  a  low  grade  of  myoueuritis  must  be  employed. 


CHAPTER  XXVI. 

P^RALYSm  AUITA^S  (8UAK1NU  PALSW   PABKIX 

BON'S  DISEASE), 

Paralysis  a^itAtiM  in  a  rlirouio  prutfressivo  disease,  char»ct«tf- 
Ued  by  tremor,  iiiuficulur  ri^dity  ntul  \VL'jikiieriJ».  anU  by  u  pocal- 
i&r  Httitudu  and  i$&it  together  witJi  MMittjitioiid  ot  heat,  juun,  atid 
riMftleHfliivMi. 

J£tio/ot;i/,~~li  (K'uur^  ufteiiu^t  betwtvu  tho  u,^v»  of  fifty  axid 
sixty,  tlioii  between  bixty  ami  seventy  aiul  forty  aikd  fifty.  In 
very  rare  iiu$taucu.'!j  it  u<.*cura  in  variy  life,  hut  i\w  igeuuitva  di»t.*iu)» 
does  not  owur  Iwforo  pulwriy.  ^lalem  arc  a(Te('t4Hl  much  oft«?j»*r 
^ban  fomaleM  (flvo  ti»  tliroc*  in  HcVeuty-oigbt  Aiuoricnn  ousevi.  It 
occurs  in  ait  i*1tu«t*s  nf  life,  but  oftenpr  ainung  thoM*  who  ini^ur 
exiiosurui*  and  endure  hard  labor.  It  i.s  not  a  diMeatn.'  of  viw! 
and  JH  not  the  renult  of  alouboli»ni,  syphilii;,  or  seiuai  excbas. 
Heredity  is  a  rare  factor,  but  I  have  known  her«*litary  family 
tremor  to  eml  in  i>aralyi*irt  a^itans.  It  api^eors  to  !»ave  some 
relation  to  rbcuimitiHiii  and  c^peiUally  to  rheumatoid  arthritis. 
it  occurs  oftenest  in  this  city  amont;  the  Iri^h,  German,  ajfj 
Polish  racits  (twenty  Iritih,  thirteen  Germans  and  Rui^ianfi,  tha 
hist  mostly  Hebrew?*). 

The  exciting  causes  in  the  majority  of  caMw^  arti  eipoBure  to 
wet  and  col<l,  fright,  injur}',  and  prolonged  mental  mixiety. 
An  attJick  of  wiatica  or  rbcuinatisni,  a  sudden  t«evere  mu:^-ular 
strain,  and  fuvern  (u*e  rare  eauses,  1  Imve  never  been  able  to 
trace  a  case  to  malaria. 

Symptomn. — The  diseiute  usually  1>egins  slowly  with  some  ach- 
ing pains  in  the  arm  ami  a  sliglit  tremor  in  the  fingers  of  one 
hand,  oftener  the  left.  This  griulually  extend.'i  and  involves  the 
foot  of  the  same  Hide,  then  the  other  Hide  becomes  affected.  The 
Deck,  face,  and  tongue  are  rarely  attacked,  and  then  to  a  small 
extent.  After  or  witli  the  tremor  tliere  comes  on  a  stiffnes*  in 
the  arms  and  legs,  and  indeed  of  the  whole  Inwly.  With  this 
there  is  a  general  contracturing  and  shortening  of  all  the  flexor 
groups;  so  that  the  head  and  body  are  bent  forwanl,  tlie  fingers 
are  straight  but  are  flexed  as  a  whole  on  the  metacarpus,  the  fore- 
arms flexed  on  the  arm.  the  trunk  flexed  forward  on  the  thiifhs. 
and  the  knees  slightly  bont.  The  attitude  gives  the  iilea  of  ex- 
treme seiiiUty  iFVft.  ^W    '^V*  ¥.«a\.  \s  A*y«,^<fe  A^v^  %\»:\ctuvd 


shuffling;  the  patient  has  troiihle  in  starting,  stopping,  and  tiiru- 

iui^  (orn(>rs,  owiii^  to  tlio  slowness  in  initiating  ni>w  movements 
in  the  voluntary  muscles.  When  om-c*  Rtarteil  he  may  be  unable 
to  stop  and  bas  to  run  along.  The  siwwh  early  becomes  niTwttod. 
The  voice  is  high-pitchLtl,  weak,  and  piping  or  senile  in  quality. 
There  is  a  sh>wness  in  gettinu^out  wordHor  in  Ktarting  a  hentenoe, 
thi.>ugh  aft*T  it  is  l>egun  the  \rrinlj*  come  rapidly.  The  condition 
is  analogous  to  the  hesitation  in  the  gait. 

Along  with  the  other  symptoms  there  are  often,  though  not 
always,  sensations  of  lioat,  burning,  fever,  and  rarely  of  coldness. 
These  sensations  are  felt  most  in  the  feet,  lejrs,  or  anns  difTuHely. 
Ofteu  there  is  a  general  feeling  of  rt^stlessnese  and  nervoosness. 


Fm.  201.— ATTrrrnB  and  Gait  ix  Paiulvbis  A«iTA,se. 

Aching  pains  and  a  sense  of  fatigue  occur-  neuralgic  pains 
are  more  mre.  Tliere  is  always  a  peculiar  rednest<  and  flush 
in  the  fures  of  the  ]^atientH.  Sometimes  they  sweat  prcifusely. 
Their  tenii>eraturo  iu  the  axilla  is  normal,  on  the  skin  it  is 
sometimes  infrejised  (Per<»rson).  The  appetite  is  excellent, 
oft*n  abnormally  great,  and  digestion  is  good.  Visceral  compli- 
cations are  rare.  Muscular  weaknes.s  comes  on  early;  it  slowly 
increases,  but  complete  umK-ular  pandysis  dm*s  not  ottnir.  The 
disease  ends  in  rigidity,  which  makes  the  j>attent  as  helpless  as  if 
para)>'zed,  but  the  niust*les  x'^^^^^®  considerable  functional 
iwwer  to  the  last.  The  deep  reflexes  are  present  and  not,  as  a 
rule,  exaggerated:  hut  exaggeration  and  even  clonus  occur  in 
a  small  |iercentage  of  cAses.  As  the  disease  progresses  the  tre- 
mor increases  in  extent,  and  continues  without  remission  dur- 
ing all  the  waking  hours;  the  limbs  get  more  rigid;  the  x»atient 
l>ecoines  bedridileu  and  is  flnaWy  carntid  ofl  \>'j  «?l^^»^M^:\ow  «i 
9ome  Jatervurrent  illness  (Fig.  202). 
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DISHASKS  UK  TUIi:  NERVOUS  SYSTSH. 


It  will  lie  seen  that  tJie  ilominaiit  HymptoniB  In  paralyHia  o^tAiu 
are: 

1.  Trpinnr. 

2.  Rigidity,  irro^rrottsively  Increasing. 

3.  Seii(«:>ry  atnl  vaMonicitor  ilisturlmnr«*. 

FiirtbtT  flt'taiilfi  must  bu  kivcmi  rcu^inliiig  thei^o  ayuipiams: 
T\w  tremor  is  at  flmtt  rathfr  (hie,  IjuI  later  in  coarse.  It  ran)^*fi 
frtmi  ubDut  y  vibnitioris  iK^rHeooml  to  li.T.  The  avenige  rapiility 
in  4  or  "j  i>er  second,  whidi  in  about  one-half  tlie  normal  inuscuiur 
rliytbiii.  Hut  tlie  chief  clmnieteritttit?  of  the  treiuur  is  tiiat  it 
oontinueti  when  the  hand  or  limb  U  At  rest,  while  voluntary 
motion  cautK.*8  it  to  f*ea«o.  As  the  liaud  reuts  on  the  knee  it 
shakes,  as  it  is  moved  the  tremor  stops.  AVhen  held  straight  out 
there  is  no  shaking  for  a  moment,  but  It  soon  beginH.  A  glaie*  tif 
water  is  oarried  wift'ly  to  the  hpa.  The  iwitieut  can  control  tlie 
tremor  for  a  moment,  ewiHrially  in  tlie  early  .utageft  of  the  disejiM*. 
Th<*se  facts  about  the  tremor  ai)i>ly  in  ninety  per  eent  of  cawv. 
Bui  fht*n«  are  patients  whono  iri*mor  is  nlTght  when  the  liiub  ii 
at  re«t  tin  I  is  inert*a»eil  on  voluntary  elTort.  The  hands  are 
afTecteil  in  a  ehar/u*lerli*tie  way.  Tlu'  IhigerK  and  thumb  arw 
slightly  tlejsed  and  heUI  ul'out  in  the  writing  position;  the 
tremor  moves  tlie  Angers  and  thund>  as  a  whole,  and  they  vi- 
lirate  mi  that  the  r>ne  pats  the  other  gently,  ^imethnes  the 
tremor  is  «nie  of  alternate  hupination  and  pronation  of  the  fore- 
anii.  Tbe  mvk  luid  face  museles  are  not  unually  or  extensively 
involved,  the  shaking  of  the  head  being  generally  tbe  result 
of  the  general  btxlily  tremor.  Hometiiues  one  sees  a  tremor  of 
the  lips  or  neok  umsclcs.  The  tongue  and  eye  museles  are  prac- 
tically never  involved. 

Jii</ifJ  it  I/.— T\\i}  tremor  nmy^  he  almost  or  even  entirely  absent 
in  this  disease.  If  so,  there  is  a  eorresi>oiiding  doniinaneo  of 
the  symptom  of  rigidity.  The  rigidity,  as  stated,  enmes  on  early, 
and  may  he  the  first  and  even  the  only  prominent  symptom.  It 
aflTeets  eliietly  tbe  flexors  of  the  arm.s,  heatl  ami  trunk,  and  legu, 
produeing  a  cliaraeteristic  senile  position.  In  ran*  eases  the  ex- 
teusoi-s  of  the  neck  are  a(Te<'te<l  and  the  head  is  drawn  back. 
Cramps  (x^eur,  and  there  is  always  a  sense  of  etilTnes*.  The  mus- 
cular movements  are  slow,  esiKX'ially  the  initiation  of  a  move- 
ment. Once  stiirted,  a  motion  may  be  <]uii*kly  done.  The  gait  is 
|ii-('.iiliur:  tlie  steps  are  short  and  shuflling;  the  patient  may  hava 
dlflirulty  in  starting,  but  once  started  he  goej^  along  well;  or 
while  walking  there  may  Iw  a  sudden  running  forward.  This  is 
called  "  festination."  llarely  there  is  a  tendeney  to  run  backward 
or  sideways.  Ttie  facial  muscles  are  stilTened  and  littlu  useil,  so 
that  the  face  has  a  peculiar  exiiressionless  look.  The  patient  Is 
often  emotioua\s  \iul  \.\itt  uvvw^  ve.  w^^v  wiV^vi.'^'^  ^^vi^tjed..    Tbe 


Fin.  Sitt.— TutMncAU  Staoi  or  Pabaltkia  Aoitanr,  showing  rl^dltgr  a>d 
uouiraclunw. 

to  be  alTec'teil,  Uuiuuh  Ihix  varies  uuieh.  It  lasta  from  three  to 
twelve  years.  I  u  tlirec  cjiwes of  ijjino  death  ctc<*urr«tl  in  three,  hijs, 
and  eleven  years.  It  may  hist  for  thirty  years  or  even  more. 
Death  Is  due  to  exhaustion  and  may  be  accompanied  with  mihl 
delirium  and  fever. 

The  diagnosia  must  be  made  from  senile  tremor,  multiple 
scleroHis,  poBt-hemiplegic  tremor,  and  wry-neck  afTectiug  the  ex- 
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U>nsore  bilnt4?nUly  (retrooullic  spuflin).    Henile  tremor  occurs 
tho  very  oM  anil  uflfect*  the  heail   firHt  niid  most.     In  tuultipl 
Bcler(>8Lti  tho  tri'Uior  is  morn  jfrky  ami  it  a.  tremor  of  motioD  ;  tin 
is  nystAf^uius,  Hytlabic  speech,  aud  oft«u  a^ioplectiform  attuclu, 
eye  trouble,  aiul  pamlyHeH. 

Post-heiiiiplegic  tremor  is  ttcoompauied  with  i\  luHtory  of  hemi- 
plegia: theroare  paralysis  and  eia^erated  reflexeHand  thediHeane 
is  unilateral.  In  retroeollic  h]ia«m  only  the  ueok  muBc-lea  and 
frontali**  are  irivolwd.  The  abseiiee  of  exaKK*>nite*l  reflexes,  tlw 
ptH'iiliar  vi»i<*e,  ^it  and  attitude,  and  the  N^nHatiuus  uf  heat  and 
m'rvoii^ness  often  l»elp  jjreatly  in  the  diaj:nu?«i». 

The  pruynotriit  ia  favorable  lui   regards  life;    uufavoruble  on 
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)KP.  slKiwlng  (llUtei)  caplUftrlOL 


regards  cure;  moderately  K^vod  as  to  brinf^nfi^  about  a  cessation 
of  proi^rew*  in  the  hymptoiiiH. 

Pnthnh>if\f. — The  followini;^  are  among  the  changes  that  hai 
Iwen  fuuntl  in  the  ('wntral  nervous  nyHtem:  HyiHTtrophy  of  ttie 
nerve  celln  of  the  i»ons,  induration  of  the  pons,  metlulla,  and  cordf, 
thickeniiij^  of  blood-vesnel  walls  and  of  the  pia  mater,  inci 
of  coimeetive  tissue  in  the  motor  traets.  nerve«,  and  muscles.     Ii 
some  COMOH  autopsies  Imve  revealed  nothing.    The  most  constant 
change  diweribed  i**  an  increase  of  connective  tissue  In  the  mot^ 
tracts  and  pons,  with  rongeslion  and  hyi>erphisia  of  the  vi 
walls.     I   have  found  a  {H'culiar  dilatation  of  the  vesttelM  of  the 
anterior  cornua  and  roots,  with  some  atrophy  of  motor  cells^ 
(Pigs.  203, 201). 
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Everything  points,  however,  to  the  se&t  of  tlie  disease  being 
primarily  in  the  uiijier  motor  or  cerehro-spinal  8egment. 

Fontiif, — The  unusual  tyijes  of  paralysis  ajirituus  are  the  heml- 
plegic  or  the  monopleffic,  the  rigi*!  type,  and  the  retrocoUic  type. 
The  only  one  of  importanuu  in  the  rigid  tyjw,  in  which  there  is 
practically  no  tremor. 

Trentmeut. — Tlie  most  important  measure  is  rest,  mental  and 
pln>k*al.  with  plenty  of  fresh  air.  No  special  diet  is  indicated. 
Lukewann  baths  and  niiUI  niassa^je  are  a^jreeable  and  helpful. 
I  know  of  no  climatic  cure.  The  galvanic  current  produces  tem- 
porary relief:  it  hhonld  bn  given  daily.  HytmiclnL'  hydrobromate, 
first  used  by  Chai'cot  and  introduced  into  this  country  by  Sequin, 
is  of  much  temporary  value  In  relieving  the  tremor  (gr.  i^g  in- 


Fio.  904.— flBowiira  Atropbibd  Cvua 

[).  Codela  and  morphine  give  the  best  pennanent  resnlts. 
Quinine  and  mineral  acids  are  of  much  service  in  relieving 
the  vasomotor  and  sensory  symptoms.  I  have  use<l  l)romide  of 
uranium  (gr.  ^q)  with  tK>me  apparently  goo<l  rtfsults.  Arsenic, 
Indiiui  hemp,  tinct.  veratnim  virld<»,  sidicin,  and  sali^^ylat©  of 
soda  rank  next  in  value.  Nitrate  of  silver,  conium.  curare,  bro- 
nddes.  atmpia,  phosphorus,  cod-liver  oil.  iron,  and  picrotoxin 
Imvc  all  bt't'O  recunnntndH*!.  They  are  of  dtmbtful  value.  Sus- 
pension is  of  some  use  in  a  minority  of  cases  not  too  much  ad- 
vanced. Tiie  mind  in  paralysis  a^itans  is  sometimes  tn  an  emo- 
tional, ahuost  hysterical,  condition,  and  patients  are  easily  made 
l)etter  for  a  time  by  some  psychical  influence.  Hypnotism  by 
means  of  fascination  is  said  to  be  of  use,  but  it  has  failed  in  my 
experience. 


Symptoms.— The  diwase  l>efriii8  very  gradually  and  sbowB 
Itself  first  in  paU'ht**i,  The  skiu  gets  thinner,  thi*re  U  Io«»  of  pi^- 
iiieiit,  Iijun^  fn}\  imt.  and  the  tire^ui  may  have  a  yellowtKh  appear- 
anre.  t^oiiii^tinieH  theperioKtetiiii  aud  bune  are  alTe<7ted,  ami  shal- 
low iK«pro»jiinn»  are  foruicd  which  maybe  aiiw&rhetic  (Fig.  20u). 
The  sulwiitrtiitKJiis  tissue  is  most  Involved,  tlie  mUM^lea  leant.,  and 
there  are  no  chanf^es  in  electrical  reaction.  The  inuseles  of  mn«tira- 

*  About  100  COMA  hare  been  reported.  Amwiir  5  m«i  bjr  mymM.  8  wora  In 
fenialw,  S  ia  inii\*:».  Tb«  Ateeante  iMnaMiM>y>  tu  mscould  be  found,  begaii  bMWMft 
tlie  t«nth  aud  iweoUielb  Y«ia%. 
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tion  are  usnoily  spared.  The  bone  undergoes  general  atrophy 
«uid  the  lower  jaw  may  be  reduced  to  two-thirds  tlie  norma]  size. 
Th*?*  stKTetion  of  sebum  ceiuses,  but  that  of  sweat  may  be  increased. 
Tbti  temperature  faUs.  There  is  a  sinking  in  of  the  eye.  nar- 
rowing of  the  lid,  and  dilatation  of  the  pupU.  There  is  Honie- 
tinie»  pain  and  rarely  aojesthesia.  The  tongue  and  other  part« 
of  the  iMwiy  may  be  involved.  Spaiimodic  movements  of  tlie 
museles  of  luastieation  have  been  notwl  (B.  Saohti).  SelercKlerma 
eometime«  ai>r>ears  on  the  face  or  hands. 

The  disease  progreM)es  rather  rapidly  at  first,  but  finally  comes 
to  a  standstill.     It  doe«  not  shorten  life. 

Pathrtlogt/.^Ther^  has  l>een  found  a  degenerative  neuritis  in- 
volving the  fibre;*  of  the  trigeminus;  its  deMceuding  rout  and  the 
substantia  nignt  were  atrophied  (Mendel). 

The  diagnosis  is  easy.  Hemiplegia  with  atniphy  in  children, 
congerntal  asynnuetry,  and  ati*ophy  from  grv>se  lesions  of  the 
ner\'e  are  distinguished  by  their  st4itionar>'  character  or  the  i>res- 
ence  of  severe  pain. 

Treiitmtut. — Tliere  is  no  treatment  known  to  !«•  of  service. 
Tonics,  imlide,  and  eleetrioity  may  l>e  tried,  Percuiu  hau  sug- 
gesttii  resecting  the  trigeminal  nerve. 

ACROUKUALY  {MARIR'3  DiSKASK). 

Acromegaly  in  a  chronic  dystrophy  clmracterized  by  gradual 
enlargement  of  the  hands,  feet,  head,  and  thorax,  and  by  adorso- 
cer^'ical  kyphosis.  Though  the  disease  was  Hrst  described  only 
six  years  ago  by  V.  Mario,  the  iuHal>er  of  eases  reported  is  rapidly 
iucrea«iiig.  and'  if  one  includes  viirious  ab*>rtive  types  it  is  not 
extremely  rare.     Eleven  Auieriean  cases  have  been  reconle<l. 

Ktiolo]/t/. ~lt  alTects  the  two  seAcs  ncjirly  alike.  It  bcglna 
between  the  ages  of  eighteen  and  twenty-etix ;  recently  a  congen- 
ita! case  has  V»een  rep<irted.  ^^o  hereditary  influence  or  definite 
exciting  cause  is  known.  The  patients  are  sometimes  naturally 
endowe<l  witli  large  extremities. 

Symptoma.—'Tiie  disiuise  U^ins  with  a  yrtulual  enlargement  of 
the  hands,  feet,  and  head.  In  women  there  is  anienorrlui*a,  in 
men  sexual  weakness;  slight  rheniiiatic  pains,  headaches,  malaise, 
mental  hebetude,  aniemia,  and  general  weukness  are  present. 
The  skin  is  dry  and  there  is  polyuria. 

The  hyi>ertrttpby  nn'fvts  the  soft  parts  as  well  as  bones.  In 
these  latter  there  is  periosteal  tliiekeninv' and  hjiierpjasia,  with 
the  result  «jf  prfjducing  increase  in  width  more  than  length.  The 
arms  are  not  riiudi  involved,  nor  is  the  shoulder  girdle,  except  the 
clavicle.  The  lower  jaw  is  much  more  involved  than  the  cra- 
nium. The  tongue.  lips,  and  nose  are  enormously  hypertro- 
phied.  The  thorax  is  enlartred  antero-posteriorly  and  flattened. 
There  is  soinetinn^  d\dness  over  the  sternum  due  to  persistence 
of  the  thymus.  The  pelvis  ni«y  be  enlarged,  but  the  hip  and  leg 
bones  are  ircncrally  spared.  The  feet  undergo  enormous  hyper- 
trophy.     Tlw  folJowing  are  some  ol  t\\e  \ue»*\XTe\tte,w\*\xv\>Afe  *ai»ft 
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Pdthoiogt/, — There  has  been  found  an  enlnrceiiient  of  the  pitu-* 
itiwy  l>o4lj%  uimI  it  hiis  been  bUirj^'^^tetl  timt  the  (ILsffife  ih  due 
disorder  uf  it;*  fuuciiun.  But  thU  enlar^'ement  i'h  not  conxtAnl 
litiii  tumor  of  this  or^an  dood  not  oauM.^  acromegraly.  The  ui 
teiupts  to  place  the  diKejuse  in  relation  with  a  perwistent  thymai 
Ki*ieroti(*  eh/tnjje.s  of  the  NvntjMtthetii*,  anil  disease  oftheth>Toii 
ail  of  wliich  e<iiiditioiiH  havu  lietMi  found,  are  eipiaUy  uupueet^ 
fill.  Tlie  dis^,'UMi  niuKt  lie  regarded  u.s  a  perwrsion  of  nutritioi 
of  unknown  orijjrin.  The  enhirf^emcnt  of  the  bones  is  a  tru( 
hypertroplty,  not  an  inllnuiiuation. 

The  f/ittf/nnnh  must  be  made  from  conpenital  onlargemeni 
from  BO  (•nlle<l  ^iant  jrrowth  which  affects  single  lueiubers.  ant 
from  oHteitii*  deformauH.     In  the  latter  disease  it  \h  the  nhnffs 
the  lon^  bone»  and  the  crammu.  not  the  fare,  which  are  involved.' 

J^lfTtmogenU-.  (Mitfo-art)ii'>v*dh\i  'w.  Ww  vvwwwr  ^iw^-vv  V»n  ">&« 
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oharactorizetl  by  enlar(jeiiu'iit  of  the  extremities  mid  peculiar 
<irforiiiitie}«of  rlie  tonninal  phalanx's.  Theenlur(^»uieiiNare  not 
uiiifonn.  The  tongue  is  luit  atTeetetl.  Tbe  wrifst  and  uukle  bones 
are  hypertropliied,  the  Huifer-tips  are  bull»onH  and  spade-?ihaped. 

Progivvti.s. — Acron»e»faly  ih  incurable,  but  it  has  l»een  arrest«4l, 
or  At  least  has  cea«ed  to  progresH,  and  it  may  not  ^rrcatly  tthorC«Q 
life. 

Ttfatf/if  itt. — Ctt«ea  have  been  reportetl  in  which  itxiide  of 
potai«iuui  and  areeuic  have  arretted  the  disease.  In  general  the 
treatment  is  only  sjnnptoniatie. 

ANGIOXKrROTIC  (KDKMA  (ClRCtlMSCUinKD  CEdrma). 

An^'oneurotic  <jMlema  is  a  functional  disorder  cliara/'tenzed  by 
the  rather  rapid  appciiranee  of  circuinKiribed  sweibn^js  u|H>n 
different  parttt  of  the  bwiy,  these  8wellin|,f»  being  due  to  tUhturb- 
anret4  of  vasomotor  innervation  and  not  of  an  inflammatory 
character.  Tbe  disease  occurs  oftenest  in  early  adult  life,  the 
averajfe  ajfe  bein^  from  twenty  to  thirty,  but  it  ha«  l>een  observed 
in  young  children  and  even  in  the  aged.  It  occurs  ofteoer  in 
males  than  iu  females,  exrept  in  thie  country,  where  the  reverse 
ratio  eiiHtff.  Hereditary  influence  plays  a  part  in  some  ca«e8;  the 
diseafle  has  l>een  known  to  run  in  families.  It  occurs  oftener  lu 
vinter  and  oftener  in  the  early  morning  hours.  Kxhaui»tin;r  oo- 
enpation.H  preilii*i>o.se  to  it.  The  exciting  causes  are  sudden  expo- 
sure to  cold,  flight  trauniHtlMUH,  fright,  anxiety,  irrief,  an<l  the 
ingestion  of  certain  kindH  of  food  Buch  tis  applejt  or  fhtb.  A  |>pcu- 
Har  form  of  this  oHiema  ^eeuis  to  develop  in  connection  with 
metLstruation. 

Ss/mptotttJt.~TUe  disease  appears  without  much  if  any  warn- 
ing. In  a  few  minutes  or  hours  there  developH  a  rircuniscribe<l 
swelling  upon  tbe  faire  or  anus  or  haniU.  Thm  swelling  varies 
In  tiianieter  from  one-half  inch  to  two  or  three  inches.  It  may 
be  dark  reddish  or  roe^y  or  it  may  be  pale  and  waxy.  It  does  not 
easily  pit  on  prefigure.  Tbere  in  sometimes  a  l<K*al  Hm^,  sometimes 
a  fall  in  tem]>erature.  It  is  accompanied  with  f^ensations  of  ten- 
sion and  stifTncMi,  scalding,  bunking,  and  sometimes  itching,  but 
there  is  no  actual  {laiu.  The  swelling  is  usually  single,  but  it 
may  l>e  multiple.  It  in  lorateil  motif  often  a|>on  the  face,  next 
upon  the  extremities,  particularly  the  luuds:  next  on  the  Itody. 
then  in  the  lar>'ux  and  thrtMit,  and  then  on  tbe  genitals.  The 
swellings  last  from  a  few  hours  to  two  or  three  days.  Between 
the  attacks  the  patient  feels  well.  They  are  ajit  to  return  at 
intervali»  of  thrve  «>r  four  weeks  to  several  months.  Hunietimea 
they  are  only  brought  out  by  certain  peculiar  exciting  rausea, 
■ueh  as  indigestion  or  mental  anxieties  oremotional  diecturlMiuces. 
When  the  disease  attacks  tbe  larynx  or  throat,  serioos  symptottui 
ot  dvupuasm  and  su/Tocatiou  may  appeal-,  ftui^kcnX  VoXtacVecvmab 
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may  even  be  railed  for,  luid  death  haff  been  known  to  refialt.  It 
haH  been  thought  that  neurotic  uMleiua  may  ttoiuetiuieA  attwk 
the  Ktoiiiach,  producing  symptoiua  of  nauitea,  vomiting,  and  great 
giistro-intestiiial  distretut.  uiid  an  acute  netirucie  UMJema  |>o8silily 
sometimes  att^ickH  tJie  htnj^.  Thif(,  however,  is  unlikely,  sinre 
the  vawimotor  innervation  of  the  pulmonary  blood-vessels  i»  a 
very  xUible  one. 

The  pothttloffj/  o(  the  difteuse  is  not  known,  except  that  it  is 
unquestionably  a  disorder  due  primarily  to  diMturl>anet'  in  nerve 
innervation.  Tiie  nerveiji  affet-te<i  are,  furthermore,  undoubtedly 
vasomotor  nerveB.  The  (jadenia  is  preoiaoly  stmiJar  t^  tliat  which 
is  lUHHoeiated  with  atUicks  of  tic  douloureux  and  migraine. 

/>/rt.V?w*^*.— The  Hymptoni»  of  the  disease  are  so  [MHniliar  that 
they  are  easily  reeoguizeil.  The  hpoutaneoue^  npiwamnce  of  the 
(Bdenia,  its  recurrence  at  certain  intervnli*.  and  the  al>»ence  nf 
|Miiu  anil  evidences  of  inflannnation  are  Huflleient  Ubually  to  en- 
able us  to  recogni/.e  it.  The  giant  urticaria  i(t  a  diseai^e  re»*eiu- 
hiingneurotie  cedenm  and  probably  closely  alllwl  to  it.  The  liluo 
and  the  white  redema  of  hysteric*  differw  in  being  fH^rniptent  and 
aHHoeiate<l  with  paraly»ips,  Biia^KtlieNia**,  and  contra^tun*. 

Tiie  pntf/nostM,  no  far  as  cure  is  ronecrne*!.  in  ni>t  very  good. 
The  att^iekH,  however,  tvtn  1>o  amelioratiMl,  and  the  dineiLse  itself 
is  not  seriouH  as  regards  life  ami  the  enjoyment  of  a  fair  degree  of 
general  health. 

The  trmfmt'Ut  couKiHtH  In  the  adoption  of  Huch  meiuiurvit  a» 
will  give  tone  and  stability  to  the  nervous  system  ;  the  use  of  rold 
balliH,  e.xerciiiH^,  and  mawuige  is  indicated.  Internally  mineral 
arldnand  strychnine  maybe  of  some  value.  Ca.icara,  nux  vomica. 
the  sallrylatoH.  arsenic,  quinine,  and  atropine  are  ail  Uru^  which 
have  been  recommended. 


CHAPTER  XXVIIL 

THE  DISORDERa  OF  SLEEP. 

INSOUXIA,  Hypnotism.  Morbid  Som.nolkkck,  Catalrpst, 
Tranck,  Lkthargy,  thk  Slekping  Sickness. 

SliRBP  U  n  condition  in  which  conitciousness  is  nortually 
lost  ivnd  in  which  the  whole  botly,  but  pailirularly  th«i  brain, 
enjoys  functional  rest,  while  coiuttructive  and  nntritive  (iciivity 
goes  on. 

Physiology.— The  most  conHpicuous  pht'iiomenon  of  sleep  is 
the  bubsiUeucvof  the  hi^^her  cerebral  functions;  yet  other organa, 
notably  the  iuuscuIht  system,  altio  take  jjart  in  the  resting  pro- 
cess. The  bniin  fluriny  bleep  is  Mlightly  anjeniic,  tlie  detieiency 
in  blond  being  a  piirt  of,  but  not  the  cause  of.  the  phenomenon. 
The  remote  cause  of  t;leep  is  inherent  in  the  nervou:?  tissue  itself, 
which  follows  the  ffreat  rhythmical  law  common  to  all  living 
tiR.sue  of  ri.^  and  full  in  )t«  irritability.  It  is  probable  that 
the  inniiediate  eau^e  of  drowslnesK  i»  tlie  exhatitttion  of  the  ir- 
ritability of  the  cortical  cells  and  the  benumbing  of  them  by 
tile  circulation  of  wa^te  ]iroductH  in  the  blood.  Many  facts 
in  the  history  of  the  pathology  of  the  brain  point  to  the  ex- 
istence of  a  bleep  centre,  which,  beinj;  esi>ecialiy  acted  ni>on, 
tends  to  inhibit  tlie  consciousneHS  and  draw  the  mind  into  a 
somnolent  state. 

As  sleep  is  only  a  function,  we  cannot  H|jeak  of  its  diseases, 
but  only  of  its  disorders,  an<l  these  really  form  but  a  part  of  the 
diseAJH^H  of  the  brain  or  of  general  diseiuie^.  It  is  a  matter  of 
convenience,  however,  to  discuss  some  of  these  separately. 

CifiifJiiJicat ion.— Cuntom  has  establisluHl  the  use  of  certain 
tenns  for  the  various  disorders  of  sleep,  and  such  terms  mu^t  I>e 
for  the  most  |»art  adhered  to.  It  will  be  proi>er,  however,  for  the 
sake  of  completeness,  to  arrange  tlie  various  ilisturbances  we 
are  to  discuss  in  accordance  with  the  nuKlcrn  methodn  of  study- 
ing the  patholo^fical  chancre*  of  bodily  functions.  We  |jroix>t>e, 
therefore,  tlie  following  claHsilkyition.  which  indicates  the  va-, 
rious  ilepressions,  exaltations,  and  perversions  of  the  function 
of  Mleep : 
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I.    Stole  of  nnrmfti  «lm*p.    Hyprw^tt. 
XL   Btat«fl  of  AtawQce  of  sleep.    Ahyp- 

notiM. 
III.    SUtea   of   perrerted   or  arUflcUl 

sleep.    ParaAyptUMU. 

W.    8tAle«   of    excewlre   or    frequent 
drowslmiMiuicl  ideep.    Hyperhypnoti*. 


Soinau*. 

lOKOinDlO. 

Drenms.     nlfflitmuv,     nl^tM«i 

iik<<ep-  (lnn)keQur±«.     somaAmbuUwi«.^ 
tiypuoiJsiii. 
Morbid  MiuiuolpQce,  puj-nxystuul  aJe**!), 
c-plk'i»iCKl«*t-pliiff  luuwiu.  UHnor-elei^p. 
lethaTK}-,  ilM-piDg-stckurM  of  Afriua. 


I.  Normal  slkkp  varies  uiuch  in  acconlanrt*  with  iifrce.  (sfxj 
tho  ijulividiiiil,  and,  to  a  KtiKlit  extent,  with  oc'cup'ilioit,  nuH\  aiiiij 
climate.  The  iufunt  HleopH  fourteen  or  sixteen  hounn  out  of  the] 
twenty-fuur,  the  mlult  ueedb  at>out  ei^ht  hours,  white  Uie  a^;t^d 
live  healthfully  with  but  «ix.  Woiuen  need  lialf  ati  houroriinl 
hour  more  than  riion.  A  few  |>ei^(>iib.  genonilly  riien.  need  ninB,; 
ten,  or  even  twelve  hours  of  hleep  daily;  others  ro<iuire  only  »ii. 
Brain-workers,  aw  a  clatw.  tuke  leK8  sleep  tluiu  laI>on»rs.  Sleep  ii 
sounder  and  lon^fer  in  cold  climates  and  ainonK  northern  rooeH. 

II.  Insomma  id  a  tenn  given  to  con<liti«tnN  in  whieh  pentonft' 
simply  suffer  from  insuflioient  aod  restle^S'  ttUvp  or  from  entire' 
ahsenee  of  sleep  for  a  lonj;  time.  Sueh  eonditions  result  fnmi  iv 
Ifrent  variety  of  eauses.  It  is  my  purpose  to  tiiscuKS  only  thoea 
forms  in  whieh  the  trouble  is  functional  or  nutritional,  leavinffj 
out  of  consideration  the  syniptomatio  insomnia  of  organic  brain 
disease  nnd  that  ncrurrin^  as  the  result  of  p.'iinful  diseases. 

An  entire  absence  of  the  enimeit.v  to  sleep  (x-curr*  most  ofteu 
and  typit'ully  at  theonsetorin  the  course  of  insanity,  itisherc 
pr(*minent  and  mtfst  distressinii^  aymptoui.  The  len^fth  of  tium 
<Ujriit^^  which  a  jterson  can  live  without  any  sleep  is  al>out  tlid 
same  as  that  durinjr  which  he  can  ^  without  food,  viz.,  thro©' 
weeks.  Jfany  hysterical,  neurasthenic,  or  incipiently  insane  in- 
dividuals will  assert  that  they  have  not  slept  for  weekw,  but  care- 
ful examination  shows  that  they  have  at  least  been  in  a  drowsy, 
somnolent  condition,  which  is,  in  a  measure,  phj-siologically 
equivalent  to  slet*p. 

Btiofo{fi/.~T\\e  cases  in  whicli  pepsons  can  only  get  a  troubled 
re«t  of  a  few  hours  are  much  more  numerous.  It  is  a  dis- 
order of  the  third,  fourth,  and  tifth  di-o^ides  of  life.  Women 
Are  less  liable  to  suffer  from  it  than  men.  and  tho  laboring 
classes  less  than  those  engatred  in  bu.'^itte.HS  or  profcNtlonal  pur- 
suits. A  frt»ciue!»t  sym|itom  of  nenrasHienia  is  an  iuifierfect, 
and  eexwcially  an  unresting,  sleep.  In  these  neurn^theiiic  cases 
there  is  a  loss  of  vasomotor  tone.  In  gout  and  in  the  BO-«allpd 
latent  gout,  or  lithtcmia,  insomnia  is  a  frequent  symptom. 
One  of  the  few  nervous  symptoms  of  secondary  syphilis  it  in* 
Bomnia.  Insomnia  may  develop  as  a  bad  nervous  tiabit  in  per- 
tfoiitf  wlio  are  i\eg\ecXlu\  ol  \\\«;u\^iA^\e%.  \x  viv^^i^«*  ^MrAxxfeXxw**  ^^i  »». 
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here<litttr>'  neurosis.  I  aui  accpuiiiited  with  a  family  in  which, 
for  four  generations,  one  or  more  of  the  uieiiibers  have  suffered 
from  vlironio  inijomnin,  tlirou^^himt  life.  luanteuiiuand  chlorosiH 
there  iit  often  intionmia  at  iii^rht,  combined  with  somnolence  dur- 
ing the  daytime.  Disease  of  the  Jicurt  and  arteries  may  lead  to 
insomnin,  and  under  this  head  come  the  ctises  which  <KVur  in 
Bright^s  disease  with  tense  arteries  and  antemic  brains.  Disorders 
of  the  stomaeh  lead  to  disturbed  sleep  oftener  than  complete  hi- 
soninia,  and  the  liver,  when  inactive,  causes  soiunolentie  rather 
than  the  contrary.  The  jmison  of  malaria  and  the  toxio  agents 
of  fever  must  bo  abided  n>  the  list  of  causes  of  imporfec^t  Hleej*. 

It  will  be  seen  that  the  causes  of  chronic  functional  insomnia 
may  be  chiSM<*ri  niider  the  ft^llowing  heads: 

1.  Neurasthenic  and  vai»omotor,  including  hereditary  and 
habit  insoniiiia. 

2.  VtiM-ulur  and  cardiac,  including  heart  disease,  arterial  fibro- 
ste,  and  f^eneral  anu'iuia. 

3.  Auto- toxic  or  diathetic,  including  litha>uiia,  gout,  and  urie- 
mia. 

4.  Toxic,  including  syphilid,  lead,  malaria,  tobacco,  and  vari- 
ous ilrugs,  such  AR  coffee,  tea,  and  coca. 

In  tnany  cases  there  exists  a  c-ombiuatioii  of  these  causes. 

Si/inj/t'irnn. — The  forms  and  iiegrees  of  insonirna  vary  j^-reatly. 
In  ctiiNlren  it  is  a(!con](»anied  usually  with  much  mentai  and 
physical  disturbance.  The  patient  is  restless,  excitetl,  talkative, 
or  querulous  and  irritable.  The  iusomuic  child  is  more  ill  than 
the  insomiiic  adult.  In  neurasthenic  insomnia  there  is  n  tumult 
of  thoughts  which  prevent  sleep,  or  sleep  is  superflcial,  unresting, 
and  interrupteil  by  dreams.  In  many  cases  of  insiinity  insonuiia 
is  characlerized  by  great  motor  restlessness.  In  fild  people  in- 
sonuiia is  generally  of  the  quiet  kind. 

Trtatmeiit. — As  insomnia  in  nil  its  jiha.ses  is  often  a  synjptom 
of  some  general  disorder,  frcatiueiit  of  n  curative  kiiid  must  be 
directed  to  this.  Antcmia,  lillm'uda,  uricmia.  malaria,  and  the 
other  toxic  influences  mu.'*t  be  removed  by  remedies  adapted  to 
these  conilitioiis.  Hut  besides  constitutional  treatment  there  la 
a  gymptuinatic  treatment  which  will  be  di.'^cus.seti  here. 

The  older  physicians,  in  treating  insomnia,  used  to  depend 
largely  on  hy<js<*yanms,  camphor,  opium,  and  the  fetid  drugs, 
such  a«  niwiffetida,  musk,  anil  valerian.  Hyoscyamus  is  still  used. 
It  is  to  be  given  in  large  doses,  such  a»  five  or  ten  grains  of  the 
extract,  or  even  more,  and  from  ten  to  twenty  drops  of  the  fluid 
extract.  The  hy*lrobromate  of  hyos<Mn,  in  doses  of  gr.  yj^  to  gr. 
1^  or  more,  is  one  of  the  Ijest  forms.  Hyoscin  is  indioateil  in 
the  insomnia  of  the  ifisane.  especially  in  forms  m*companied  with 
motor  activity.     Chloral  hydrate  »ti\\  \\o\0i*  *\V&  vi>i*u.  iwi  «i\vfc  vAN^^ 
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surest  of  tij'pnotie^.    The  dangers  [nvolve<l  iti  Its  use  hare 
Hoiuewhat  t^xiiw^eratej,  though  they  are  HufBcieiitly  rwi).     I>ij 
of  gr.  X.  luul  gr.  IV.  am  often  quite  large  enough,  but  in  aloohtil 
iUBumain  it  uiay  be  given  in  twicw  the  above  amounted,  guanh'tl 
with  ammonia  and  digitahs.     Not  a  few  persons  Hnd  that  cliluntl 
hau  Imd  efTectH.    The  iMitient  awaken  witli  a  dull,  heavy  Beiisuliun 
in  the  hejid,  flight  headaoht;.  ur  gastric  disturbance. 

The  variouH  bromides  are  effleieiit  and  Hafe  liypnotirfl  if  pro] 
erly  use<].     The  imuuHl iatv  effect  of  tliem  isi  niiuply  nedative. 
Hleep  IH  not  |»roilu<*e<J  unleHH  very  large  doseti  are  given.     Son 
persson.s  are  even  kopt  awake  by  average  dosies  (gr.  iv.  to  xx.),     U 
inHomnia,   therefore,   bromides  are   l>et^t   ]>roseribr'd    in  doAeti 
gr.  XV.  three  timen  a  tiay.     Hy  the  second  evening  f«leep  is  gt*j 
erally  secured.    The  hromitle  liabit  in  rarely  formed,  and   is 
it«(df  not  8o  seriously  injuriou.s  an  the  chloral  or  opiqui  Imbl 
The  bromidoH  alone  are  hardly  strong  enough    hypnotfc»   fc 
aleuholle  inMonmia  or  the  insomnia  of  insanity.     1   liave  foui 
them  to  fail  in  the  insoumia  of  the  n^od.     ParaldeJiyde  rani 
eto^e  to  rtdonkl  ju  it.n  value  iw  a  hypnotic.     In  simmo  jutsoub  H 
disturbs  the  stomach,  but  not  in  all.  and  it  may  be  u»ed  a» 
hypnotic  for  montlis  without  itf*  power  being  iniiiaired.      It  Ih 
diMigreeable  drug,  and  there  is  nothing,  ho  far  tLM   I    kuow,  that 
palliates  its  ofTensivenewi.     I  prefer,  however,  to  prew5rilw  it  in 
Z  I.  doHes  iMuretl  iiiM>n  a  tei]»poonfnl  of  iviwdereil  sugar.     Po^e* 
of  3  Kit.  are  sudlcient  to  cause  8leep  in  many  c4uteK.  and  collapM* 
tiiay  be  caused  by  Z  Ij.  given    to    weak  patients.      Urethnin,  in 
do«e8  of  a  wruple  or  more,  ii*  a  miUI  and  agreeable  hyptiutlc,  hut 
notfiO  certain  a.s  paraldehyde.     Aniyiene  hydrate  is  a  hypuotic 
of  similar  prupcrties  to  paraldehyde,  but  U'hm  cliwogrt'eable.     It 
is  given  in  doses  of  about  one  drachm.     Lnpidiii  in  large  dn«ie», 
gr.  X.  to  gr.  XX.,  is  a  good  liypnotic.     iSulphonal   in   dohcs  of  gr. 
X.  To  gr.  XXX.  given  two  to  four  hours    ln»fore  retiring  i**  one  of 
thy  bcwt  hypnotics.     Chloralamidu  is  more  agreeable  and  safer 
than  chloral,  though  it  actH  practically  in  the  same  way.     Thft. 
dose  is  D  i.  to   ^   ij.     Sounial.  trioiuil,  tetronat  ore  new 
which  act  well  in  many  ca»tes. 

Among  the  antispiumtoilics  are  several  drugs  which  occ4udoi 
ally  answer  well  in  the  insomnia  due  to  nervous  in-ltabilltv. 
dnichm  of  the  fluid  extract  of  valerian  or  of  *tpiritt!«  of  laveudi 
for  example,  may  bo  ]>re.s<'ril>c<i.     In  some  form."^  of  iusomni 
lM«rhaps  l>est  in  thos**  dm-  to  fever,  nr  paiii»  or  Hoirie  rheumatic 
gouty  trtiuble — antipyrin  in  twenty-grain  doses  acts  well.     II 
ki>owu  that  in  many  oast^  of  mild  tyt>e«  of  in.HOundn  a  do«o 
whiskey,  brandy,  or  lH*er  will  put  the  patient  to  sleep.     Beftid^ 
dnig«,  there  are  many  hygienic  or  mechanical  nieavurect  to  whi 
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noises,  reading;  dull  or  heary  books,  connting,  or  keeping  before 
the  faucy  some  blank  or  wearying  picture — 

"  A  Aoc'k  of  Bhiwp  that  leisurely  pww  by 
0d(>  Atier  one  :  Ui«  sound  of  ralo  and  beea 
MurtnurliiK :  iti«  tml\  of  rivers,  wloda  adU  seM. 
Smooth  fields,  whtte  sheets  of  water,  and  pure  skiea.** 

Merhanical  remedies  have  nearly  al!  for  their  pur|>oee  the 
wirhdrawnl  of  the  bloi^l  from  the  brain  to  the  skin  and  abdomi- 
nal viscera,  tlot  foot-butlis  or  warm  ^neral  baths,  cold  douches 
down  the  ftpine,  t>eating  the  limbji  with  rtiblK>r  hammers,  brisk 
exercise,  u  Ught  meal,  uiassiige,  all  are  at  times  efficient  hypnotics. 
Persons  who  suffer  from  insomnia  should  sleep  in  cold  rooms,  the 
bead  should  not  be  too  high  nor  very  low,  and  in  most  cases  tliey 
are  better  without  late  suppers,  even  though  these  be  light. 
Mental  work  should  t>e  laid  aside  several  houre  before  retiring, 
and  the  evening  devoted  to  quiet  conversation  and  reading  or 
amusements  that  do  not  actively  excite  the  nerves.  Many  per- 
sons live  in  good  health  though  they  sleep  in  the  day  and  stay 
awake  at  night.  Journalists  and  editors,  whoee  work  obliges 
them  to  go  to  bwl  in  the  early  morning,  often  continue  for  years 
without  tnipainiietiE  oi  ])hysica1  %*igor.  Yet  despite  this,  it  is  true 
that  the  best  time  for  sleep  is  at  night,  and  that  the  old  maxim, 
**  early  to  bed,**  is  a  sound  (me.  The  human  system  requires  & 
certain  amount  of  sleep  and  should  have  it.  The  intlustrtous 
and  ambitious  often  try  totniin  themselves  to  shorter  hours,  but 
though  they  may  succeed  for  a  time,  nature  will  not  be  cheated 
out  of  her  due  and  health  suffers  in  the  end.  It  is  a  wide-spread 
cu.st(mi  in  some  countries  to  take  ashurt  nap  in  tlie  day-time,  and 
the  cii.stom  is  a  g(.»oil  one.  America  has  nnt  adopted  it,  but 
might  do  so  witli  Iwneflt  to  the  health  of  her  brain-working  class. 
Many  from  childhixxl  up  do  m^t  get  a  suflfieient  amount  of  sleep. 

III.  Pkrvkrsions  and  Disturbaxcks  of  Slkkp.— Sleep  is 
said  to  reach  its  dee|>e8t  stage  in  from  one  to  two  hours  after  it 
begins.  There  is  then  after  this  a  gradual  lessening  of  the  depth 
of  sleep.  Probably  there  are  great  variations  in  this  rule,  for 
many  persons  seem  in  soundest  slumljer  several  hours  after  fall- 
ing asleep.  But,  at  any  rate,  there  are  slighter  stages  of  sleep  at 
its  inception  and  toward  its  end.  These  are  the  favorite  times 
for  dreams,  and  at  this  period  also  there  develop  the  ]xK!i]liar 
plicnomena  of  slecpHlrunkenness. 

Dreams,  yiffhtma re. —When  sleep  is  perfect  and  profound, 
dreams  afterward  remembered  do  not  occur.  Drt^aining  is.  there- 
fore, a  morbid  symptom,  although  often  of  trivial  significance, 
especially  if  it  occurs  at  about  the  time  of  natural  waking,  when 
slumber  is,  in  its  physiological  course,  passing  into  the  lighter 
stages.     In  sleep,  no  matter  how  light,  the  action  of  the  Te!«g>ikLt- 
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lug  centre*  which  dircct8  thought,  controls  emotion,  nnd  cihibltt. 
it8c*If  hi  vohtioii  it<  Hii-Hpondcnl;  the  ii.sychical  iiiechauiiiiii.  if  v. 
cited  to  jLction  lit  nil,  workt^  withour  pttrjiuKe,  like  u  rudilrrli 
ship  at  aen.     Uleos  Jind  emotions  su<-ceo4l  vaoh  other  hy  the  lai 
of  association,  hut  ore  not   |jro|>erly  correlatitl,  and  jiid};iuri 
aixl  lui;ii*al  reasoiun^  are  t^ne.     As  u  rule,  dru^uiis  are  niaile  u 
of  soiiH'what  ordinary  iileas  and  fanciw  inooher<?ntly  fuv«(x'iii 
and  stiiltiiin  ton  rapidly  (o  cull  up  much  fwHn(f.     When  fi 
home  point   in    tlio    IhmIv  painfid   Honsory  excitationK   At*  exm 
ditmgreeable  imaj^es,  emotionu  uf  a  luost  violent  kin<l  mav 
felt. 

In  the  eaxlier  i^ta^'tt  uf  civilixation,  among  prhuitive  peopl 
dreams  were  eonipanitively  rare.  M'hen  they  did  c<:»me  wil 
vividneati  tliey  were  rejirariled  with  impurtance.  and  tifU^n 
Con8iden*d  vinitaTionH  of  spirltK.  Civilized  man  dreams  more,  h\ 
he  has  learned  to  treat  his  faneies  with  correHpondin^  indifTc 
euce.  The  attempts  of  w'ientiflc  men  to  formulate  laws  nftrur 
in(f  tliem  have  lH*en  pr<:)duetive  of  HUialt  reKults.  S<jme  di»4*aMq 
however,  pHMluoe,  a.s  a  rule.  dreaniH  of  a  more  or  l<*s**  pertdii 
kind.  Thu.s  heart  diMm.^e  i^  aeroinpaniefl  with  dn*Miu»  of  ii 
pendhi^  doath.  I'revitjus  to  attaeksi  of  tvreljrid  henutrrh 
INitientH  have  dreamed  of  exiR'rieneiiit;  hon»e  (rightful  calamit] 
or  of  Iteiiii^ont  in  two.  Intermittent  fever  is  oft**!!  announce 
by  {lerHiMtent  dreams  of  a  lerrifyin;;  diaraeter.  Hanuaond  hj 
rolleoted  a  lar^e  nuudieruf  what  lie  teruift  prodnmiie  ilivnni». 
goint;  Ut  »how  that  l>efore  recognizable  algn»  of  di8eaiie  are  pi 
ent  morbi<l  drennid  of  various  kiiidtf  uniy  ttecur.  Alben*  eavNl 
"  Prijjhtful  ilreauiM  are  nigUH  of  cert'bral  eont^ention.  Hi 
about  tire  hh-.  in  women,  a  Rign  of  impending  lieniorrlu 
Dreams  nliont  hlood  and  rtsl  4>hje<*tH  ar«'  rsi^mt  of  inflammatoi 
oonditiuntt,  l>ream.'«  of  di.Mtortetl  formi*  an^  frequently  a  sigti 
abdoniimii  oiitst ructions  jind  dlKen>ie8  t»f  the  liver." 

Niyhimart'  iw  a  <Hsord<'r  ineident  to  tlie  hy|K>hypnotie  Ktat«,1 
or  that  of  incomplete  sleep.     It  is  one  of  thone  minor  ilU  I'hnt 
nearly  always  ttymptomatic  of  an  irritation  in  some  part,  of 
hotly.     The  usual  eautfes  of  it  iire  some   dig«8tive  iliHturhaiu 
(repletion)  and  cardiac  <liBeai*e.     PerHom*  of  a  nervous  tempei 
ment  are  more  subject  to  it;  and  there  are  indivi<lnaU  whom 
makes  Miffer  all  their  lives.     The  popular  belief  that  eleepiiif; 
the  back  favors  it  is,  in  Kcneral,  a  com^ot  one.     When  niglitma 
occurs  in  cardiac  disejise  a  (vrtain  position,  semi-rw»und»ent  or  onj 
the  right  side,  nm.<«t  beiuaintajned,  or  the  painful  fancies  awakeo 
the  patient.     Healthy  people  can  get  sound  sleep  wht-ther  lyin| 
u|>on  the  back,  the  side,  or  the  stomach.     Hut  liglit  sleepers,  am 
Uiose  with  RC-nsitive  abdominal  viscera^generally  find  that  the])0«l 
tiou  on  the  riighi  *\OLe  \%  iVia  \\\q«A.  t^>\\^\w\»^:^va  t^awi.  \««*  \yec&v< 
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tve  of  unpleawint  tlrt-aiutf.  I*rolonffecl  luental  or  phyjiicu]  ntmin. 
excitement,  nud  worry  preUisiMiso  to  nin^htuiare.  Fariiuu*eouB 
fo<Klis,  excessive  use  of  strong  Ii(|Uors,  coffee,  and  tobiirod.  all 
have  A  similar  teiiileuey.  Nit^htuiaiv  iK>eurs  alK>  in  unn*niia  and 
luaUma,  and  it  may,  in  fine,  l>e  excited  by  morbid  comlitionii  in 
any  part  t>f  the  IkkIv.  It  Boinetiiues  occurs  about  the  inenHtnial 
]>eriod  in  women.  It!;'  motft  common  feature  is  a  «en»e  of  sufTtiott- 
tioD  or  iiii|)ending  death. 

Pator  itovturuttx,  ar  ni^ht-terror**,  is  a  hieep  disorder  iK'cidJar 
to  children.  It  in  allit^l  to  nightmare  on  the  one  hand  ami  Hleep- 
drunkennesiv  on  the  other.  It  differs  from  the  former  condition 
in  that  the  chihl  continues  to  suffer  from  tlie  dir^trchsint;  fancies 
for  some  time  after  lie  in  awake.  >'ight-terror^  o<vur  usuully  one 
or  two  hours  nfter  nleep  hs\»  I)e^un.  Thechil{i  wnke»i  up  wroun- 
ing  wittk  fri{^lit,  ami  [>erhaps  runtii  abnut  tlie  numi  or  seekb  its 
parents  for  prolecrion  against  sc»tiie  iuiji^ined  harm.  Tlic  dis- 
order occun-  in  weakly,  aniemic.  nervouh.  or  rheunmtic  chil- 
dren. It  is  due  8onietime»  to  litha'mia,  or,  a»  the  oldrr  writem 
put  it,  rheumatisui  or  gout  of  the  brain.  Di^.'Chtive  dittiurbanccB, 
wonm*,  dentition,  heretlitary  syphiliti,  mental  tttrain,  fright,  and 
excitement  are  phLced  amou};  the  cau&et).  It  >iomet)moA  ap|>ear» 
to  be  a  paroxyBmal  neurosis  allied  to  epilepsy.  The  diMirtler  is 
usually  harmless  and  the  pn^gnotsis  favorable. 

Somnolentia,  or *ilet-i>-ilruiikenne»8  iSifiiaftutntTik),  Isacondi- 
tion  of  incomplete  sleep  in  which  a  partofThefficnltienapiMilnior- 
lually  excited  while  the  others  are  Imried  in  rtfi>ofie.  It  is  a  kind 
of  acted  nightmare.  The  penwjn  affectfHl  is  incoherent,  excited, 
aiid  often  violent.  He  exjx-rience*  the  dehii«inn  of  Nimie  impend- 
ing danger,  and  while  nmler  It  arts  of  violence  have  Iweti  coni- 
mitt««l.  The  condition  is  one  of  medico-legal  imiHirtnnce,  there- 
fore, and  has  l>een>liKcu?iH€Hl  by  writers  on  that  science  (Wharton 
and  Still<5).  Minor  degrees  of  it  are  often  noticed  in  children  and 
in  adults  who  are  roused  from  a  very  profound  fU»ep.  It  at 
times  becomes  a  habit,  and  a  most  annoying  or  dangerous  one. 
The  disonler  in  its  severe  form  is  fortunately  very  rare. 

The  treatment  of  mort)ld  dreams,  nightmare,  and  pnvor  mx;- 
tumus  must  Ik^  directed!  to  a  removal  of  the  causes.  Tonics,  car- 
diac stimulant^:,  laxatives,  anti-rheumaticM,  attention  to  diet,  urn 
calletl  for  accortiing"  to  the  c<»ndition  of  the  patient.  Change  in 
Rurrcmndings  is  oftt»n  neceR*^'Lr>-.  Among  symptomatic  reniedlet) 
the  l>romide»  are  the  f>e'<t.  except  in  litbiemiii.  when  alkalies  and 
salicylates  may  prove  more  ser^'iceable.  In  somnolentia  the  i»a- 
tient  should  be  prevented  from  getting  into  too  profound  sleep. 
He  luay  be  awakened  once  or  twice  daring  the  night,  or  take  a 
nap  in  the  day-time.  The  head  in  sleeping  should  be  raised  high 
and  the  l>ody  not  too  heavily  covered. 
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Somnambulism. — SoiiinaiMbulisiii  in  a  condition  simil&r 
hyptiotiHrn  ur  tUo  moMinenoHtiite.  Iti  it  voUtiou  i»  abolJHtiMt,  a 
tliu  uiind  acts  uutunmticnily  under  the  (lomiiiaarD  of  tMJiuc*  sini 
idea.  fcJi^bt,  heAriii^,  jiml  iioarly  all  the  ftvenuos  of  eu.*nM«  a] 
oloaed.  Thi*  ^kvpwiilkt'r avoids  obtttaoU*^  and  pt'rfonuHortliiiai 
actd  automat  icully.  like  an  nb^cntiuinded  man,  which  in  rualil 
he  IH.  All  thohe  moohaniflnm  which  have  be^n  trairuMl  hy  oni 
fttant  re|>etition  to  H4:t  niUfMiiatically.  hke  that  which  prefH*rvi 
equliibrium.  are  active,  and  their  |>owere  may  even  be  heigl 
ened,  so  that  the  ttomnaiubulinit  may  walk  alotiK  r<Kifs  or  on  di 
gerouft  rondft  ami  threail  intric-ati^  pASHa«ce»«  without  hnnn.  Tl 
antouiati»tin  of  the  Homnambulist  maycuntinuf  fur  liuui>.  unl 
a  journey  h/ut  lieen  perfonmnl  or  a  tank  ctmipletotl.  Hi*  uu 
carry  out  with  surct'ss  intricate  mathematical  cnle-nlationN,  writ 
A  letter,  or  work  upon  a  picture,  but  he  only  ((►IIowh  aloni;  tl 
lines  establisheil  by  constant  iteration  in  hitt  wakin^^  niomenl 
He  can  originate  nothing  new.  }]c  Ih  routed  from  his  8tat4^  wii 
diftleulty,  an<l  when  <uit  of  it  he  remembers  uothiiiK  of  what 
oceurrwl. 

Somnauibulism  UMually  ariM's  from  overeat iuf?.  NU«ffpIi 
with  the  head  t(H)  low  Ih another  caune.  Violent  einotKins  aiM 
directly  by  disturbin^j  dijjtehtion.  The  habit  belnt;  once  estal 
hsheil,  iiowever,  nttackK  <K*cur  without  apparent  cauhe,  The 
order  occurs  ofteucMt  in  younjf  people  alxMit  tlie  aire  of  pulwrt: 
and  it  then  nttackii  tlie  «exei$  alike.  Later  in  life  women 
more  often  affected.  The  disease  is*  fonteretl  sometlnie»  ut  w'Ihk>1 
by  the  attentions  of  the  tiM.>)KHtluiate^.  In  most  cii^en  a  condititiu 
of  morbid  6en»itivenc^H  undcrlit'H  it.  The  patients  are  neun>ticj 
Heretlitary  somnambulism  has  been  t<b»erve«l.  Its  attacks  ha^ 
alternated  with  thuue  of  c^ltulepsy.  They  are  likely,  after  a  Uini 
to  become  |jeriodical,  occurriu^;  every  week,  fortni^fht,  or  mond 
The  Bomnambulio  state  may  conio  upon  a  pernnn  in  the  <1a2 
time.  It  is  then  rcKardetl  as  siKintaneons  trance,  or  hyptiotinu 
It  Is  not  thH  n\M>,  however,  that  persons  who  are  easily  hypn< 
tized  are  usually  souinauihulists,  thou^rh  the  reverse  may  l>e  tnn 

Somnambulism  is  a  (frm  that  should  inchuU*  iit)t  only  sk^c 
walking,  but  sleep-talking;. 

The  treatment  of  somnamhulisni  is  very  much  like  that  for^ 
sleep-iirunkeiiness.  The  pntientV  Hurroundinjrs  mu«t  be  Invi 
tinted,  and  unfavorable  intluenoes,  such  as  may  occur  at  iirh< 
or  from  injudicious  imrses,  be  removed.  He  should  be  prevent 
from  sleeping  too  soundly,  the  head  should  t>e  raised,  the  cloth 
in(;  lil^ht,  the  diet  rei^utated.  Reme<lies  like  inm,  i|uinine.  phu 
phorus,  and  cofl-liver  oil  may  l>e  Riven.  When  the  puCiunt 
discovered  in  the  somuanibulistic  state  he  should  not  be  awak- 
ened, or  at  \eaat  not  mi^UV  Vub  V«  «aL((iV'y  hack.  In  t>ed. 
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Htpsotism,  Trakck,  ME8MKRI3M.— //i^>rvrfi.*m  isft  luorbid 
ineut&l  sT-ate  &rtiflciaUy  produced  imd  characterizeil  by  (I)  |>er- 
version  or  suspension  of  c'ouscious»e«y*;  (-)  Rl>eyance  of  volition; 
{V,)  a  condition  of  »u^i^stibility  leading  the  patient  to  yield 
reudily  to  coniiiiands  or  external  sense  impressions;  and  (4)  in- 
tense coucentratiou  of  tiie  luentul  faculties  upon  60uie  idea  or 
feeling. 

TJie  proportion  of  |>erH0us  of  all  agea  found  to  be  hypuotiuible 
by  Beannis  was  about  eiRhteen  or  twenty  |)er  hundred.  Children 
np  to  the  age  of  fourteen  are  very  t^usiwptible.  After  the  age  of 
[Ifty-fivti  eufieeptibility  lessen}*.  Men  are  almost  a^  easily  affected 
as  women,  but  persons  of  a  docile  mind  and  tho^e  trained  to 
»ome  ilegree  of  mental  dis^oipUne  and  capacity  for  »ubmi««ion, 
sucli  as  soldiers  uiul  artisaius.  are  more  sensitive.  In  this  rouu- 
try  the  percentage  of  bypnotizable  subjects  is  less  than  it  js  in 
Eur*>[te.  Hysterical  and  insane  persons  are  not  very  HU&**eptible. 
Those  who  have  been  mesmerized  once  are  moro  easily  affected 
afterward,  and  may  even  pjtss  into  the  slate  involuntarily. 

MftJiof/a.—'VUen^  are  two  ways  of  inducing  h>q>notiem,  th«> 
fixation  methotl  and  the  suggestive  metluMl.  The  former  and 
older  plau«  de\ised  by  Braid,  is  to  make  tUe  patient  Hi  his  eyes 
for  five  to  ten  minutes  on  some  bright  object  at  a  distance  of  six 
to  eight  inches  from  the  eyes  and  a  little  alwve  the  horixontal 
plane  of  vision.  A  nuHliflcation  of  this  is  the  fascination  method 
of  Ituys,  by  which  the  patient  is  made  to  fix  his  eyes  at  revolving 
mirrors. 

In  the  "  suggestive  methoil "  devised  by  Liebault  and  Beru- 
heiui  the  subject  is  placet!  in  a  chair  in  front  of  the  o[>erator. 
The  o|)enitor  then  talks  i*)  The  Hubject  in  a  flnn  and  confldent 
voice,  assuring  him  that  he  will  go  to  sleep  iu  a  sliort  time,  tell- 
ing him  to  make  no  resistance,  that  his  sleeping  will  l>e  natural, 
that  tiothing  will  be  done  to  worr>'  or  fatigue  him,  that  he  will 
dream  pleasant  tlreaius,  ttiat  he  will  wake  up  feeling  better;  then 
that  he  is  feeling  drowsy,  his  eyes  an;  heavy,  objects  look  con- 
fuse*l,  the  lids  are  falling,  they  are  closed— in  a  moment  more  the 
patient  \znes  off  to  sleep.  This  requires  some  little  time— five  to 
flftt^n  minutes.     It  may  fail  the  first  time  and  suceee<I  tlie  second. 

Hypnotic  states  may  be  self-Induoe<l  by  rigorouHly  fixing  the 
attention  U|x>n  some  object.  The  ecstatic  states  of  the  saints 
and  the  nirvana  of  the  Buddhists  are  forms  of  hypnotism;  00 
also  ai-e  the  trance  states  into  which  some  clairvoyiuils  and  spirit- 
ualistic preachers  place  theraselvoit:  this  same  curious  phenom- 
enon is  at  the  bottom  of  the  so-calleil  *' ndml-healing"  science, 
and  It  enters  into  rational  therapeutics  and  orth<^Miox  religion. 
The  capacity  of  the  human  mind  for  hypnotism  ur  seiiii-hn^notio 
states  is,  therefore,  a  ujost  curiuUH  and  \u\vytVa.u\,  IivkV. 
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•V.r/mpfwww.— The  fwrsoii  who  htui  btwn  hypnotlxtnl  nt  first  tdi 
or  \lv»  quietly  iu  the  position  ho  hftd  ussuiutHl  ilurUig  the  maiij[>- 
iilatiuott  of    the  nporntor.     >'u    notable    pltyftioltigicAl    change 
occur,  iia,  fur  i>xuiii|iU\   iu  tho  pulbo,   nwpiniliiMi,   tt'in|>eriiturt\ 
pupils,  ifkin,  etc.     tSonie  increatce  iu  tlit*  cerebral   blcHnl  HUpply. 
howovor,  JM  8iti(l  to  be  present.     The  [Milieut  will  now  ri'h[Mind 
fiutoumtically  to  any  outitide  comniund  or  will  be  douiinat^^d  by 
itny  idea  wJiieb  ia  Hunr^fcsted  to  hiui.     He  will  talk,  or  w^Uk,  or 
ruu,  cir  gesticulate,  jiwjunie  exprewtionti  of  fright,  aiij^er.  nr  joy. 
entirely  iu  awonhiiice  with  the  eoiuiuand  driven.     Apiirr  f^^uti  — 
these  couiiuuudis  he  if  entirely  dead  tu  the  outside  world.     Hfll 
heam,  »eeH,  HUiellK,  t-awteH,  utiil  f(»elH  nothing^.     He  rrtii  be  bunnnl,^* 
cut,  or  injured  without  wliowing  any  sign«  of  feetintf.     At  a  nuir 
^>»«tion  he  may  l>e  iiiiidi*  cutnteptie,  .Hoinriaiid>ulir,  or  partKt 
Thia  hUiXv  i»  termeil  snmiuunhulistif  t/irwf.     If  left  t(t  bn 
he  ^nidually  Hiuks  into  ii  di^^^p  ftlei^p.  froii)  which  he  o-tiii  v,i\U 
rtifl!<'ulty  be  n>uhe<l.     After  li  time,  nirely  more  than  one  or  two 
hour?*,  he  awakes  iw  from  ordinary  nlumlwr.     Tliis  latter  state  is 
ridleil  tnincc-como,  or  hffin/jjh'  htfpuolhm.     The  (ittenipte  of  the 
Charcot  schonl  to  <livide  hypnotic  phenomena  into  tliree  fonun, 
the  Miuinaudmlic,  ontaleptie,  and  lethargic,  arc  lianlly  sureinft* 
ful.    Heniiitive  ttubjcetH  can  be  thrown  at  onco  into  letbanry,  ci 
alepsy.  or  wminambidic  wtates  at  the  counnand  of  tlie  o|>emtor. 

The  pbentiuiena  of  hypnoti.Mm   de|>end  u|Kin   the  wondrrft 
semsiriveiieNN  and  ipiickneHH  of  tho  hutijpct  in  r(*h[M>nd{iig  Invoti 
tarily,  with  all  bin  nervous  energy,  to  outnlde  Mi^fK^'Ntion.     I>il 
bone8t  l»erHont' mny  learn  the  latter  trick  and  thn.s  fiiiitulatc  the 
hypnotic    at^ite.     Travailing   mexmeri/ers    util)»^    kucIi    |H'rw>ii|i_ 
largely,  Jieiice  no  conddenoe  can  be  phiced  in  the  pheiioiueu&i 
hibitwt  by  them. 

Besides  the  above  hypnotic  Ktate,  which  I  call  tlie  nuijor  \\y\> 
Dotiflui,  various  minor  stugen  occur.  TheiK*  are  pnHJueiHl  by  \\w 
"  suggestive  method "  of  hypnotixing.  By  this  latter  plan 
patlent.H  are  thrown  Into  various  degrees  of  the  hypnotic  vUiU 
from  slight  drowsineiw  to  coiii|ilete  lethargy. 

Patients  naturally  come  out  of  the  mefnierie  state  tbromrh 
the  channel  of  deep  sleep  or  lethargy.  t»rdimirily  tiiey  are  <Ip- 
hypnotized  byword  of  command,  or  iiya  p:u*»  of  the  band,  or  any 
impn*sHion  wincli  the  patient  exi»ect>  to  be  usetl  for  tho  purpnE«e. 

Hypnotized  persons  liave  hfH*n  observe^]  to  have  n  diniinutioo 
in  the  »)pinal  reflexes  and  a  muscular  liy|M>rexe.ilability.     Thef, 
Bometimes  show  a  mo8t  extraonlinary  exalt^ition  uf  visual,  aui 
torj',  or  other  K|)ecia]  sense. 

Pnthoingy.~Tht*    underlying   changes    of   the  hypnotic  d 
dition  are  unknown  and  will  probniily  long  remain  «>.     H; 


THE  DISORDERS  OF  SL^EP. 


499 


different  parts  of  tlie  bruin  iiml  with  rapid  breaking- down  of 
nerv*-  tissue.  Animals  constantly  suhjei-tetl  to  hy|tnolic  iuHu- 
enct^  btvoine  demented  ^Hortin;:,  MiUie-Edwurdft), 

The  state  of  major  hypnotism  ia  probably  pathological.  It  is 
a  neurosis.  Minor  hypnotic  staiea  are  but  slightly  removed  from 
the  nonnal.  ajid  their  productiou  in  not  iujurioua, 

Oiagtio/tis.—As  hypuotle  states  luay  be  imitated  and  tk»  inju- 
ries or  crimen  may  be  done  during  this  state,  it  is  very  important 
to  be  able  accurately  to  distin^^uii^h  it.  Since  the  phenomena 
are  all  subjwtive.  this  is  very  diflicult.  The  methods  of  value  are 
thest*:  I.  (Careful  examination  of  ihogeuend  phenomena  by  experts 
while  the  .«<ubjeot  is  ir.  the  aile(?ed  hypnotic  Hlatt*.  2.  TestinK  the 
nniMMiiur  hy|H»rL'Xcitaliility  by  perpusshig  motor  points.  3.  Tests 
of  allexed  oincHthesia  by  sudden  burniu;^,  or  pinching,  or  injur- 
ing the  subject.  4.  Te-sts  of  the  tetanic  niui^cular  rifj^dity  by  the 
revolving  tambour.  In  The  hypnotic  stat*'  the  hand  may  be  ex- 
tended and  held  with  perfect  Hti^atlim^SK.  wliik-  in  conscious  stuteR 
a  tremor  soon  ap|>ear>*.  5.  Te^lb  with  glahse^  and  other  apiui- 
ratufl  may  Ih»  made  to  determine  alletfed  ana'sthesia;  of  the  special 
senses. 

T/itropentic.H. — The  prncticv  of  UKinp  major  hypnoti/ation  la 
Injurious,  tending  to  exhaust  the  nervous  force  and  weaken  the 
will.  It  should  l>e  done  only  with  the  greatest  care.  Its  utility 
in  therapeutics  1  preatly  doubt.  It  luay  relieve  tiymptouis  in 
the  hysterical  for  a  time,  but  it  c^uinot  be  of  permanent  benefit 
and  i»  likely  to  lea<l  to  actual  harm. 

The  induction  of  minor  hypnotic  states  by  sujfyestion  is  not 
harmful  if  e-arefu)ly  and  moderately  employed.  lt«  practical  ro- 
sultH.  however,  are  not  gre^t,  and  the  method  is  tedious,  uncer- 
tain, and  sometimes  ri<liculou8.  It  has  its  value  in  pedagogy, 
among  children,  in  neuniMthenia  mid  morbid  liabitH.  The  gen- 
eral p<ipularization  of  hypnotism  by  means  of  nund-cures.  Chris- 
tian science,  etc.,  accomplishes  its  results  at  the  ex|iense  of 
mental  demoralization;  and  faith-healing  institutes  are  more 
pernicious  elements  in  society  than  gin-milU. 

MoHUM)  DuowsiNKSs. — ThiH  i.^  a  very  common  symptom, 
which  may  be  due  to  any  one  of  the  following  causes:  1.  Old  age, 
when  there  is  a  weakened  heart  ordise-a^etl  arteries,  wit  ti  cerebral 
uial-nutrition.  2.  The  diseased  vascular  conditions  which  precede 
cerebral  hemorrlnige.  :t.  The  cerebral  mal-nutrition  or  inflam- 
mations occurring  before  or  during  certain  forms  of  insanity.  4. 
Various  toxH«mia\  <?.^.,  malarial,  unemic.  choLiMuic.  and  syphi- 
litio.  6.  Dyspepsia  and  gastric  repletion.  (J.  Dialietes.  7.  Obe- 
sity. 8,  Insolation.  1).  Cerebral  aniomin  and  hyiKTwmia.  lO. 
Exhausting  diseases.  U.  Coacu88ioD  of  the  brain.  12.  Climatic 
conditions,  c^ld.  etc 
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A  vcr>'  comiuon  cauite  of  druwsinees  is  Uyepepfiiu  attended  with 
»oine  torpidity  of  the  liver,  the  condition  iK)pnlnrly  kuown  an 
"  biliuuHuesft."  Another  froqiiont  raui»e  Ih  malarial  infection,  which 
perhupH  tustH  fiidirwily  by  iin|NiirJn{i;  ibo  functional  activity  of 
the  liver.  UruwbineHH  front  the»e  eaustes  oftene«t  couieis  on  in  tht* 
ufternuijn.  An>eniiu  is  iittended  with  drowsiness  daring  the  duy, 
wliile  there  Ih  often  innoinnia  at  night.  8yphiliri  is  more  likely 
to  eau!»e  insomnia,  l)Ut  in  ilj«  third  Ht4ige  MUiinolent  contlitioiM 
may  1^  pruilueeii  whieh  are  of  freriouH  bii^niUeantv,  Drowt>inc^«« 
oeeurH  fn^mi  tlie  effeets  of  severe  t^old.  It  8onn*time«  develo|»* 
wtien  {MTHonN  ciiauge  their  HurroundinKv.  e»^pe4.'ially  on  j^niur  to 
the  hetitdiore,  (or  low  levels  and  a  high  dt^ree  of  utnio#)pbenc 
pressure  seem  to  promote  Hleep.  The  drowny  titate  that  Boiue- 
timei»  followH  concuiiAion  of  the  brain  is  a  famlhur  phenomenon. 
Some  perHou8,  no  duubt,  acquire  the  habit  of  drowsiness.  At 
llrwt  tlie  troubl*»  may  have  lx»en  iuduceil  by  iudifiretition,  "  biltuuft< 
new*,"  or  malarial  nileetion,  but  it  perHinfM  nfti>r  tho  eAnso  ii^  iv- 
moved.  Sueh  |>enton«  ran  Imrdly  sit  through  a  lecttir**.  a  cbureh 
Merviex',  or  any  exorelse  rcnpiirin^^  (piiet  and  iUteiitiun.  An  The 
morljid  drovvsiiit'Hit  here  dew-'ribe*!  is  oidy  M'niptomHtic,  itfr  trwit- 
ment  newl  not  be  difHMis^ed.  HuvU  remedies  a«  coea,  cofT€«,  tea, 
atropja,  (^lonoiu.  do  not  pnKiuce  reitult«  equal  to  expor  tat  ions. 

Marbidly  Otep  *^7»?*^/>.— Certain  {ler^onM,  wiien  they  sleop,  (KM* 
into  an  almost  lethargic  slumber.  Persons  who  sleep  in  thiH  way 
often  sleep  a  louijer  time  than  nonnal.  They  are  awakenwl  with 
difti<Milry,  and  Then  Miffer  with  headache  or  dittAgrt*eablo  iwmikm- 
tiouK  tiinHiijliout  thtt  tiay.  Tlie  Kvuiptom  may  be  a  prtniroma  of 
insanity.  luHt/iiices  in  which  persons  retire  at  the  ncnnl  hour, 
but  ran  with  grea^  <liffloulty  be  roused  in  time  fur  the  onlinary 
duties  of  the  day.  are  not  nire.  8ome  of  the.se  tuv  illuKtrationei 
of  the  viee  of  indolence,  but  in  other  cai»es  there  is  au  absolute 
need  of  nine,  ten.  or  even  fourteen  hours  of  sleep. 

This  ditionler  of  ^leep  is  most  liable  to  occur  iu  the  yoiinic  and 
In  thf>se  of  nervous  temperament.  It  often  i(eem»  to  be  a  conffen- 
ital  condition,  for  wliich  nothing  can  1>o  done.  In  other  ease^i  it 
results  frt)m  over-feeiMni:;  and  indolent  habits.  Treatment  is 
*much  the  same  us  tljut  indicateil  for  sleep-ilrunkenneasand  som- 
namliulisin. 

3.  I'ttm.n/Hmal  Sleep,  Nart^ohpay,  8teep-Eptlepjtyt,~\i  Bome- 
timef*  lmpp<*ns  that  perHOiiH  suffer  from  sudden  hlfai-k**  of  uncon- 
querable drowsiness;  tht-y  fall  off  into  slumber  ^lenplte  every 
effort  of  the  will.  These  are  more  tlwin  drowsy  senMktionft.  for 
sleep,  or  a  state  resend>Iini;  It,  caimot  l>o  kept  off.  8oiue  of  these 
coses  are  of  a  purely  nervous  character,  ^e.,  the  trouble  is  not 
due  to  a  humoral  VH>ison  or  to  ortcunic  disease,  hut  to  a  pamxyx- 
mal  chau(;e  >u  tla©  uetvow*  c«e\vVT^ft  lA  a.  N\%s<\As».t  v»t  <i^wa»R*!L 
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chAracter,  causing;  sleep.  It  may  be  that  the  patient  is  epileptic 
and  tbe  nleep-seizure  takes  the  place  of  the  ordinary  epUeptio 
spaious. 

Cases  of  epileptic  Mleop,  or  narcolepsy,  and  allied  foriuH  are  not 
of  frequent  occurrence.  X^'enialeii  are  rather  more  often  affected 
than  males,  and  the  susct'ptU>lc  iige  is  from  liftccn  to  forty.  The 
difeorder  ia  broujrht  on  sometimes  by  fright,  over-strain,  and 
humoral  poisons  acting  on  a  preiliNp(xsc4]  nervous  Hystem. 

The  course  is  clironic  and  rt'lief  is  not  always  obtained.  It 
should  be  remembered  that  syphilis,  malaria,  orantpmia,  and  tn- 
dij^stion  may  be  elements  in  the  Iruuljle  which  are  imj>ortajit, 
U  not  fundamental.    Broiuidt^H  in  Hmall  dosea  are  often  useful 
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factors  in  treatment.    Change  of  occupation,  of  mode  of  life,  or 
of  climate  may  l>e  essential  to  a  cure. 

CataffpHj/f  Traiif'e,  /^^Tir//*////.  — Most  of  the  so-called  eases  of 
prolonged  sleep,  histing  for  days  or  weeks,  are  cates  of  sjK>nta- 
neously  developed  mesmeric  sleep  iu  hysterical  won»en  or  rases 
of  incipient  insjinity  (katatonia  or  stuporous  melancholia).  The 
phenomena  in  these  wises  may  take  the  form  of  t-atuiepxy,  with 
wajy  rigiility  of  the  limbs,  or  Uthartjtj,  In  eatideptic  slates  the 
hiubs  may  t)cplace<l  \\\  various  positions  and  will  remain  therefor 
several  minutes  (Fig.  207).  In  letharpyctr  trance  states  the  i>atient 
may  lie  plmitfctl  into  a  deep  aiul  prolonged  unconsciousness, 
lasting  from  one  day  to  several  years.  These  are  the  "sleep- 
ing girls"  of  the  newspajjers.  Others  are  |>erson»  of  a  too 
ready  susceptibility  to  mesmeric  suggestion,  who  get  into  a 
morbid  habit  of  going  into  mesmeric  sleep  spontaneously. 
In  these  states  there  may  be  a  lowurlu^j  ulVjovVkV^  Vaxsiv^^''^"^'^^ 
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HluwinjK  of  respiratory  aiul  heart  notion,  oiid  excesttive  9luggi»1 
neAH  of  the  action  nf  t!ie  IiowpIh.     The  pAtients  can  hoar  and  ma] 
respoiul  to  sii^jj;rt'8tion«,  hut   Tlioy  are  apparently    iti<»(>iif>ibl«» 
fMilnful  iiupretkHion»  and   do  not  appear  to  smell,  t;u(tv,  liejir, 
see.     The  eyes  are  closed  and  turned  upward,  and  the  pupiUcNjn 
trooted  as  in  normal  sleep.     Many  variations,  however,  occur  \a 
tlie  physiological  phenomena  of  these  stiites. 

The  duration  of  the  attiieka  of  trance  letharg-y  U  fruin  a  few 
hour?*  to  ten  yearw.  Ordinarily,  however,  profound  tranee  sU»e| 
hwtei  not  more  ttian  u  few  days,  while  those  (^u»oe  in  wUteJi  ibi 
sleep  is  from  uiej^merio  HUi;«e8tiun  lant  but  a  few  hourti. 

The  itatatoTiie  <'.ti»tii<  after  u  few  wiH>ks  or  months  ^raOualtj 
awivke,  bei'onte  excitt'd,  and  then  pass  into  a  conditiou  of  derueii- 
tia  or  into  catalepny  HKatn. 

5,   MoKUin  Slkkp  I'HOM  tluuAXic  OiSKASic— I">rolonji:ed  an* 
excessive  sleep  oceans  tw  the  rettult  of  syphilid  of  tlie  hrnin,  brail 
tumors,  and  the  di^K:enerative  chan^en  in  old  a^^u  luid  invnnity. 
Morbid  fiomnolenco  ajid  xtupor  are  not  very  fretjuent  in  C4.'rebr^1 
eyphilii^,  but  nre  quite  elianu-teri^tic.     The  patient  in  Kome  L*a.-M«J 
lieH  or  ttitM  all  day  in  a  8emiHo|}oronH  ntnte;   in  other  casi's  h4 
walkx  about,  but  eontiuuully  falln  iVMleep  at  ln»i  t(u«)v.     This  htal 
of  jMirtial  sleep  nuiy  piusj*  off  or  end  in  complete  tutupor  (\ViM>d 
Jt  doe«  not  ueeeHK'irily  hiiiiiify  a  neriouK  itwuo,  even  thouKl)  it  \t 
for  weeks,     Somnolence  or  uleep  is  a  rare  symptom  in  riu«es 
cerebral  tumors  other  than  syphilitic.     Conditi(»nH  of  drowshiej 
or  stu|>or  have  Vk'gu  noted  especially  in  tumors  of  the  oorjtoi 
quudrit^emina  and  the  [lariet^il  lobes  (Putuam-Jat^obi). 

(►rKaiiic  diseaseM  of  the  brain  tend  to  pn^ue^  conditions 
mental  weakiicMH,  heljetude.  or  comatose  states,  rathor^han  an: 
thini^  allieil  to  sleep. 

THK  HLKKIMiNU  HiCKNKSK,  SlKKIMN(I  OhoP.mY.  MALAHIB  M 
BOMMKIU— This  is  a  iMvuliar  diwiriltT.  npiKirently  infectious  li 
character,  which  occursamongthe  nej^roesof  the  western  coast 
Africa.  ThediseJise  lias  l)eeii  transiMirted  to  other  ref^ions,  hut 
endeudc  <jnty  in  Afri<*a.  It  begins  ^^nidujilly  with  some  headach 
and  malaiHi'.  StKin  there  is  felt  a  drowbiness  after  meals.  ThI 
increases  uniil  the  patient  lies  for  nearly  the  whole  time  in 
stupor.  When  awake  he  is  dull  and  Hpathetie.  There  seems  1 
be  DO  fever,  and  the  temperature  may  even  Iw  subnrirmnl.  tin 
pulse,  too.  is  not  rapid;  the  skin  is  dr>'.  the  touffue  moist  bul 
coated,  the  bowels  regular.  Tlie  eyes  heconje  conijesteti  aji4] 
prominent.  Tlie  cervical  j^lands  are  enlarjifed.  The  rtiseiLse  end«i 
in  coma  and  linally  death.  Recovery  rarely  occurs.  Sometinn 
the  course  of  tlie  disease  is  more  violent,  and  toward  the 
there  are  epileptic  convulsions  and  muscular  tremors.  Autopsic 
have  revealed  no  ddiu^^c  \>^W\fo>Viviv«s2i  c>Mk.\\^^JSl. 
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AcciDKXTS  OF  Slkkp.— Owing  to  the  fact  that  sleep  is  arest- 
infc  state  of  the  organisui,  and  that  many  of  its  functions  are 
lowered,  or  their  cerebral  control  lessened,  peculiar  crises,  or  phy- 
siological and  pathological  disturbances  of  nervous  equilibrium, 
occur.  Attacks  of  gout,  of  asthma,  and  of  pulmonary  hemor- 
rhage are  most  liable  to  occur  during  the  early  morning  hours. 
Deaths  and  suicides  occur  oftener  in  the  forenoon,  but  births 
oftener  at  night.  Epileptic  and  eclamptic  attacks  occur  with 
much  frequency  at  night.  Involuntary  emissions  of  spermatic 
fluid,  orgasmic  crises,  and  incontinence  of  urine  are  among  the 
pathological  incidents  of  sleep. 

I)isoRDRR3  OK  THK  Prjedormitium.— Suddeu  attacks  of 
starting  of  the  whole  body,  shock-like  in  character,  accom|>anied 
with  peculiar  feelings  in  the  head  or  occiput,  not  infrequently 
attack  i)er8on8  as  they  are  dropping  off  to  sleep.  They  are  of 
slight  significance. 


CRANIOCEREBRAL  TOPOrmAPHY. 

The  objeot  of  cnuiio-cert'bral  topfi^rrftphy  in  to  mnp  out 
ttie  HOiilp  the  underlying  flssuroK,  onnvnlutioript,  and  utber  |>»i 
uf  tilt*  bruin.     As  thiB  in  for  i)iir|Mi»'t*K  of  Mirtfitiil  oi)«ratiun».  tl 
iuai)]ifiiK  '**  tJoiU'  upon  thewliuved  •iM'pMe  »i'iil|i,  wirh  iiM^ft  nu\] 
IH'iK'il  dipped  in  stn»li^;  wirltulic  solution  (1  ti»4,),  or  with  a  brti 
and  <'nrbolizt*d  tinotur*-  of  iutliiu*.     Tlie  only  inbtrunifiitn  n 
are  a  hIim'I  tain?  niumfuri'  and  an  inrttninuMit,  uf  nirkel-platrd  mi 
iron.    Till?*  CKiisiHts  itt  n  Hat  strip  "iirM'm.  lon^;  and   1  cm.  wid( 
From  itH  tuiddU*  there  brunrbeH  a  netNind  strip  10  rni.  loii^  nia 
In^  an  an^le  of  (IT"  with  the  lonj^er  strip.*     Prm'tieally,  the 
cipal  |K)intM  to  tH>  detoriidmKi  an*  the  |HtHition  of  the  lon]<ittidinAl. 
Kolaudie,  Sylvian,  and  i>ariet4j-<KM!ipitaI  flb^nres  and    tlie  lower 
outline  of  the  brain. 

The  nieaMiirt'itifritH  are  i>a»ed  chfeMy  ut>on  the  known  rt*Utiui 
of  certain  landinarkH  on  tlie  Nknll  to  tb**  part«  boneiilh.  The«<>~ 
landiiiiirkH  are  the  ul'ibellji,  bregma,  laniUbi^  Ntepbanion,  iinW- 
rioii,  and  pterion,  whirhnre  points  at  the  junction  of  tht*  vurioiic 
BUtun'M  with  eneh  otiierand  with  certain  ridtfestir  prcHnberaneca. 
TtuMr  position  is  sliown  in  tlie  cut  (I'^iK-  20M)  except  that  of  tlu* 
Klaliella  or  pruniinenco  Ju^4t  abovo  the  niuiofruntul  suture.  The 
inion  is  identical  with  the  occipital  ]»rotnl>eran<«. 

Tiie  following  rulcH  are  iMi>ied  upon  the  obMsrvations  of  HeftI 
Thane,  Rei*!.  Hor»i«y.  Fraser,  ami  myself: 

I.  The  longitudinal  fltuture.     This  eurrespunds  with  the  nnj 
occipital  arc. 

II.  The  (iHHure  of  R<»lando.  SleaKiin?  the  diatanop  from  thf" 
(flalMdla  Ut  the  inion;  nth!  .Vi.7  per  cent  of  thin  distance,  aud  ihr 
tlpirtw  (obtained  will  indicate  the  dlntanee  of  the  uppor  end  nf 
the  Hs^nn*  of  Uohmrlo  fmin  the  »;labi>tlH.  It  should  tje  about 
mm.  b^Oiind  the  bregma  in  male  lubdtN.  A^i  nnn.  in  women,  80 
42  mm.  in  infants  and  young  children  respivtively. 

The  HHsuro  nins  downward  and  forward  for  a  dfstanoe  of 
about  10  em.  measurcMl  on  the  scalp,  the  real  leii^h  hiMnij  aV>oat 
8.0  oin.     The  fissure  makei^  an  /uigle  of  alxtut  OT'  with  the  autf- 
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rior  pnrtof  the  loDKitudin&I  fijwurv.  Thisdiivction  i»  determined 
by  the  instrument  aJK>ve  dewribed  «^r  by  iht*  rjTloiupter.  The 
lower  thinl  of  it  is  more  vtTtioul,  and  tho  lower  end  is  25  toUQ 
mm.  behind  the  coronal  suture.  A  line  from  the  stephanion  to 
the  upper  part  of  the  a^tehou  should  about  pass  through  it.  The 
fissure  is*  »liorter  in  children. 

III.  The  fissure  of  Sylvius  runs  nearly  horizontally,  and  lies 
either  under  or  a  little  above  the  uppermost  part  <tf  tlie  parieto- 
8<|Uamou9  suture.  77if>  untnre.  the  external  orhitnl  profvua,  and 
the  parivtal  eiaineiice  are  the  jj^uidlm;  laudmarkit  by  help  uf 


Pia.  808.— fleownro  thm  Portion  op  thk  Bomr  Ponrre  om  tbk  CRAjmnt,  tbb 
Hrrmi*,  asd  tiie  Prisc-h-al  I'sdebi.viso  Kip«i'tiE»,  also  thk  Ua.sai.  Uutlisk  op 
Tua  Biuu»  CArmi  PouiLLcuoitfE). 


whiVh  the  surjreon  can  often  operate  without  marking  down  h*ne« 
on  the  scalp.  In  children  the  fisi^ure  in  Hometime^  hif^her  und 
more  obli<)ue. 

To  outline  it,  draw  a  vertical  line  from  the  »tephanion  to  the 
niidille  of  the  yyj^ma.  i>rnw  a  hnri/.ontal  line  from  the  ex- 
ternal angular  proceKs  to  the  hi^heHt  part  of  the  squamous 
»uture;  continue  thin  back,  ^'radually  curving  it  up  till  it  rejiches 
the  [»arJetiLl  eminence.  The  junction  of  the  two  lines  will  l^e  at 
the  be^nnii^r  of  the  ti!<«un*  of  r»ylviu».  Tlie  vertical  line  Indi- 
oateH  nejirly  th^  position  of  the  ascending  or  vertiral  branch  of  the 
fissure,  which  is,  however,  direrte*!  a  little  more  forward,  and  is 
about  0.5  cm.  (1  inch)  in  lenu'th.  Tho  posterior  part  of  Hie  line 
itidicMes  the  position   of   t\»e  pofeterwt  \iTWi»i\\  vA  Viva  ^i«ax%. 
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Keul's  uiethud  of  Hnding  the  flsKure  of  SylviiiH  U  to  "  dmw  n  lii 
froui  II  i>oiut  IJ  irichi<8  bohiiitl  tlio  oxternal  rui^iilar  pnH*(>ftM 
a  p4>iiit.  f  inch  l¥*low  tlie  [Mirit^tjil  e1uiD('no(^  The  Kiu<(*ndin| 
brunch  j^tarts  from  a  point  I  inch  back  from  tho  anterior  em!  of 
thi»  line,  ami 'J  inches  (5onij  l>uck  of  the  external  angular  pi 

IV.  To  outline  the  f»arieto-occipital  fiBAure,  find  tin*  Ittnibdi 
mark  a  point  H  mm,  anterior  to  it,  draw  a  line  lhr(ju»{U  thit* 
right  anfrleti  to  thot  InntJritudinal  Assure,  extending  about  2lS5 
il  inch)  on  ea«-h  side  of  the  me<iian  line.     Thin  murkH  thepoeJI 
uf  the  f1»<urc.     If  the  lambda  cannot  be   felt,  its  |KN<>ition 
be  found    by  mea6uriu};  the  nfij»o-oecipilal  arc  And  taking  *2 
I>er  cent  of  it.    Thi:?  indicates  the  distance  of  the  lamlKla  from  tj 
lolun  or  external  occipital  protuberance.     Tlie  avoru^fc  diiEitAn< 
in  male  adult;*  is  7.42  cm.  (2j[  inchtv}).   It  is  ^^'ater  in  women  thi 
in  men  by  a  littlo  over  a  nnlllmetre. 

V.  Tooutline  ttie  frontal  lobes:  The  anterior  end  of  the  fronts 
lobes  reJichcH  U*  a  iM)int  dutenninetl  by  tlie  thicknee^  of  the  fromj 
bone.  This  ranj^es  from  3  to  H  or  mori«  rum.  (,',  t*;»  \  inch).  'Hi 
lloor  of  the  anterior  fosttarctu'UeH  in  front  to  a  level  a  little  al>oM 
the  Hupraorbital  margin  (H)  mm.,  I  inch — Heftier).  It  «to|i 
down  and  backwanl,  Itti  {lOKterior  limit  l>ein^  Lndieat4Ml  by  il 
lower  end  of  the  cx^>ronal  suture. 

Vt.  To  outline  the  temporal  lobo  and   the  lower  border 
the  cerebrum:  The  temporal  1o1h>  Is  limited  above  by  the  (It^sui 
of  Sylvius,  below  by  tho  contour  line  of  the  lower  bonJer  of  ili 
cerebrum.     This  latter  corre^ijiondii  to  a  Uno  drawn  fr<miu|KHnl 
ttligrhtly  (alxiut  13  mm.  )atKive  the  zygoma  ami  the  external  am 
tory  meatus  to  the  ai^tcrion,  and  continued  on  along  the  su|)en< 
occipitid   curve  to  the  inion.      The*  anterior   border  of  the  lol 
corrti.MiHiiids  to  the  posterior  border  of  the  orbital  process  of 
malar  bone 

Tho  temporal  lobe  is  about  4  cut.  (1|  inches)  wide  at  the  ej 
ternni  anditfirj-  meatus.  A  trephine,  as  Berginann  states.  plac« 
half  an  inch  ab«»ve  the  mealUM  would  enter  the  lower  (>art 
the  lobe.  The  middle  of  the  lobe  i.s  in  a  vertical  line  from  th 
posterior  bordcrof  tlie  mastoid  priK'ese.  Aline  from  iheu|ii»er 
of  the  fissure  of  Rolando  to  the  |>oint  of  ttie  process  would 
through  this  im|>ortju)t  sonsf)ry  iuea  (Fig.  20S;  s*m>  also  p.  351). 

Vll.  To  find  the  i»oHltiou  of  the  central  ganglia,  viz..  corpil 
bthatuni  and  optic  thalanms,  draw  aline  from  the  np|»er  end 
the  Uwmre  of  Rolando  to  the  a^iterion.  prnetically  a  vertical  lini 
This  lindt«  tho  optic  thalannis  fx>steriorly.  A  vertical  line  pal 
allel  to  the  Mrst,  a  little  in  front  of  the  beginning  of  the  ftfwure 
iSylviiis,  linUts  the corvms  striatum  anteriorly.    AhoHroiiial  plai 
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Kmits  the  ^nglia  ^iiperinrly.     The  >;an^^lia  lie  about  .'t.')  iiiiu.  (1| 
iucheti)  below  tlie  superior  ctiuvex  surface  of  the  brnixi  i  tVri?*. 

VIII.  To  reAch  tho  Uter.il  ventrieles  A  number  nf  routes 
njttv  be  taken.  The  latenil  id  reoouiuieridetl  by  Keeu.  Mark  n 
pohit  \\  inches  behind  the  ext«miil  auditory  meatus  and  \\ 
iuehen  above  a  base  Ihie  made  by  drawin^f  a  Uuu  throu^li  the 
lower  border  of  the  orbit  ami  tlie  external  auditory  meatus. 
Trephine  at  this  ix>int  ivnd  plun^je  the  director  into  the  brain  iu 
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the  dhrection  of  a  point  3^  to  3  inches  verticAHy  aliove  the  op|>o- 
site  external  meatus.  The  ventricle  Men  at  a  depth  of  2  to  3} 
inched  (ft  to  5.7  cm.), 

Mr.  Alec  FraM*r  has  devised  a  way  of  mapping  out  the  fiwuree 
by  means  of  a  senen  of  composite  pliotoi^rraphs.  ho  taken  as  to 
show  the  relation  of  the  underlying  parts  to  certain  tapes  tacked 
n|>on  the  skull.     One  of  his  tigures  is  repro*lnced  here  (Fiicr.  210). 

In  apptyinf?  this  method  the  surgeon  tm'ks  the  tapes  on  the 
shaved  scalp.  Then  hx>kin^  at  the  dia^raui  he  linds  where  the 
poiut  in  the  brain  in  that  be  wiishes  lo  TCtucVv  a.u»\  w^iV**  Wj^x^fisAr 


^ 


tiuii  t-o  tho  nieilitin  lateral  or  circumferential  tajten.  Then  a«  tbe 
olrcumrereneo  of  the  lUmitnit*^ii  h&ad  is  to  the  cireuiHferetic**  o( 
tbe  living  one.  ho  jh  the  {>oftitJon  of  the  area  on  the  Iii[>e8  Ui  thr 
illustrated  he^ul  to  thi*  (liwlrtHl  potiitioii  of  the  same  anvi  in  the 
living  one.  The  illuHtriiMun  i«  u  rtmiiioBite  of  several  udult  hi*n(li( 
varying  in  cirfuniferenre  from  LH^  to  ^^U  inches. 

The  ta|)cs  are  diviiietl  into  inehej*  and  half  inrh(«.  The  pri- 
mary tape  in  the  circumferential  pa}»i>ing  horixontJilly  niiind  th*^ 
vault  of  the  IumkI  (on  the  shaven  scalp)  from  the  rtM>t  of  ilir  noj*e 
(glabella)  to  the  mnxinntm  rrocipitnl  ]>oint,  which  ih  about  one  in^h 
above  rh«'  inion.  The  tape  which  thuH  entirely  (*urr<iiin<l*  the 
head  is  diviiUnl  into  four  e<pml  iNirti*.  The  jMiintii  where  tht* 
dIviHion  i8  mndo  are  at  the  anterior  and  |>o«terior  |»olo*  and  mid- 
way on  wich  lateral  half  of  the  tajje.  Fn>ni  these  lateral  mirf- 
pnint^  a  tai>e  i;*  run  verticjdly  over  tlie  top  of  the  liead,  and 
OtJier  Ui]>oii  an*  run  anterii^rly  and  ponterittrly  half-way  between 
the  f»oint  where  the  tranntVHrHe  tai*e  crosws  the  sa^nttal  nature 
and  the  anterior  and  ptwterior  {Htles.  Another  longitudinal  tniK* 
Ih  run  from  the  anterior  to  the  posterior  pole  half-way  betwe<'n 
tbe  sagittal  suture  ajid  the  cireuuifereutial  tape. 
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ABDOHiNAii  n^ttex,  30 

AbsoesB  of  the  brain,  tH6 

Acrania,  3S3 

Acpocephalic  ekuU,  27 

Arrodynift,  TO,  74 

AcroMiegaly,  4sSo 

Acro-neu  roses,  85 

Aetinoiiiycosis  of  the  brain.  3ftl 

iEstheKJomet^r,  35 

Age,  etioio^cal  inflaeneesof,  40 

Ageusia,  W\ 

A{^rat>hobia  in  ueuraetlieuia, 

4A1 
Agraphia,  3SS 
Akitiejiui  algeria,  434 
Alcoholic*  puralysitf,  70 
Alexia,  \m) 

AUochiria,  deflnition  of,  23 
Anianrosid,  !0K.  Ill 
Amblyopia.  108.  Ill 
Aniiiiiia,  S:$2 

Amptre,  definition  of,  55 
Amputntion  neuroma,  90 
Amyelia,  1W> 
Aiiiygdulntn.  238 
Aniyosthenia,  423 
Amyotrophy,     progressive 

Kpiiial,  2({i 
Aualyesitt,  definition  of,  20 
Au»mia,  cerebral,  345 

of  the  membranes  of   the 
brain,  334 

of  the  peripheral  nerves,  64 

spinal,  204 
Aniesthesia,  definition  of,  20 

hy«tericaJ,  411>,  429 


Anaesthesia,  trigeminal,  131 
vifctial,  in  hysteria,  420 
Angio-ataxia,  definition  uf,  23    ■ 
Angioma  of  the  brain,  d02 
Angio  iieuroHis.  definition  of,  33 
An«io  neurotic  mdema,  487 
Angio-[mra1ysii«,  definition  of,22 
^ingit:)-t<[)a«m,  definition  of,  23 
Aneniu'phaly.  :i.13 
Aneurisms,  intracnmial,  o05 
Anidrottis.  definition  of,  22 
Ankle  clonuts,  31, 134 
A  node,  58 
Anosmia,  107 
An8a  lentinilaris,  209 
Anthropophobia   hi  uearaft* 

thenia,  452 
Aphasia.  330 

table  of  forms  of,  382 
Aphemia,  331 
Apbthongia.  148 
Apoplexy,  cerebral,  358 

spinal.  200 
Apraxia,  331 
Arachnoid,  spinal,  180 
Arbor  vitw  of  the  cerebellum, 

303 
Arcades.  iiiterfa*icieular,  9 
Argyll-Robertson  pupil.  34, 117, 

23(1 
Arm.  i>aralyses  of  the,  160 
Arteries  of  the   bniin  and  its 
membranes,  312 
of  the  spitiul  cord,  192 
Arthmpathiett  of  locomotor 

ataxia,  V>1 


^H                                                                               ^H 

^^H             A8m>cJAtive    functions    of   tUe 

blood  supply  of  the  spinal  oord, 

^H 

103 

^^m             AKthfiKipiu,  definition  of,  108 

Braoliial  |>Araiy«e8,  100 

^^H                     tiuisc'Lilar,  MA 

Bruf'hiikl   plexus,    arrangement 

^^K^^       Atiuiui,  lieniiitktn  of,  21   . 

uf   tlH'.  IW 

^^^^^L 

dJseasei»  of  the,  15U 

^^^^^            Frii^areiclim  201 

Brat'hye^'plmlic  sfkull,  20 

^^^^^H 

Brain,  aliWH'Hs  of  the,  ;J40 

^^^^H            locomotor,  2'Jl.     t^«.>o   Ja^co- 

uctinomyciisiHof  lliiN  3U1 

^^^^H 

acute    soft«*nlni;    of     tfae^ 

^^^^^"             pro(freitHivt»  t!i[Mfcstio«  349 

862 

^^V                   testing  for,  ilH 

anirmfn  of  the,  d4J> 

^^M           AtaxiiMri*iit>h.  :f8 

anatomy  of  the,  2»0 

^^H             AiMXK*  |)ara|il«*i;in,  liere<Utary, 

aiioiiriifmh  in  the,  305 

^H 

unt^iomn  of  the,  U03 

^H             Atlietoiiiti. 

arrhiTiM  ture  of  the,  307 

^^M            Atn>pliiti  musculorum  lipoma- 

associative  fuuctiuusof  the.       ' 

^H 

821 

^^H              At  n ){ il  1  y ,  fU'tbrittf '  luuM'ular,  273 

atrophy  of  the,  :i70 

^^^^^             of  the  hr.tin. 

blood  supply  of  the,  813 

^^^^H            prot^MBJve  suuacular,  201, 

cane«^r  of  the,  UU3 

^^^V 

outtinK  the,  a28 

^^^^H              pr<j|frMMive     ntuNcular,     of 

de^^Mieration  of  the,  d*S 

^^^^                    tlif  Ifjc  typt*.  20H 

dhik'no8ip«  hot  ween    hemor- 

^^^^      Auditory  nerve,  nnatoniy  iind 

rhage  and   nnite   soften- 

^^^^L                 plivfiolot^y  of  the,  lOl) 

iuK  of  the,  UO:i 

^^^^^P             UiM'iiHfH  ftf  l\w,  ili8 

diseases    of    the,     general 

^^m             Aura,  t»pilei>lK',  107 

sytiiptoiMS  of,  3^0 

^^1             Axifi  eylinder.  5 

embolism  of  the.  mi 

^^H             Axim-cyliuder  processes  of  nerve 

enehondroma  of  the,  !)93 

^H 

fibroma  of  tiie.  3»2 

functions  of  the,  317 

^^1             Baillahokk,  strlpo  of.  307 

glioma  of  the,  !WI 

^^1             HuIlet-daiK'on*'  oranip,  475 

^Mimma  of  the.  8P0 

^^H             Bjit  tbsthwiioMieter,  :tO 

hemorrhagt'  in  the,  .1.')3 

^^H              Hosedow^H  dieieasc*,  4(t3 

hyiteriemia  of  the,  »44 

^^H              Hathti,  forms  of,  40 

hyiH'rtrrtphy  of  the,  379 

^^H              Hattf^rie^,  varieties  of,  55 

infiammation  of  the,  340 

^H              HoH\^  palsy,  1:14 

Iat4*nt  rejjions  of  the,  834 

^H              heri-beri.  70.  74 

lipoma  of  the,  393 

^^M            HilntxTal  reprewntation,  818 

locAlixation,  317 

^H             Birth  imlsieM,  301) 

krcAlization   of   tiimorB   ot^ 

^^M            Blepharospasm.  134 

the,  1^4                              ^H 

^^H             Blood  supply  of  nerves,  8 

nmlfornintious  of  the,  388    ^^ 

^^H                     of  the  hnuti  ami  its  meiu- 

membranes  of  the,  dIse«M« 

^H                      braues,  &V2 

o(^334 

~JI^M 

^^^F                                                 INDEX. 

fill     ^M 

^^    Brain,  inembranHS  of  the,  func- 

Centres,  rerebral,  317                            ^^M 

^H              tioDs  of.  31S 

spinal  cord,  188,  190                         ^H 

^^1          motor  area  of  the.  317 

Centrum  ovale,  physiology  of          ^^M 

^H          osteoTua  of  the.  8ir3 

^H 

^^1          para^itio  groxtthn  of  the,  303 

Cephalalf;;ia,  121                                       ^H 

^^M          preserving  the.  328 

Cere1>ellum.   anatomy  of   the,           ^^| 

^H           red  ^ofWnin^  of  the.  :i49 

^H 

^H          relation  of  the  dilTerent 

physiology*  of  the,  323                    ^H 

^^K            parts  of  the  !«pinal  cord  to 

Cerebro-spinal  uieningitis,  epU           ^^M 

^H             the.  imt 

demie,  338                                              ^H 

^^H          Biircoiua  of  the,  ii\H 

Cerel>rum,  anatomy  of  the,  290           ^^M 

^H          fiinuses  of  the,  3l(t 

Cer\iral  nerves.  diseu>(es of  the,           ^H 

^^M          sjiteen  ganglionic  deposits 

^H 

^H 

Charcot-Marie  type  of  progres-           ^^B 

^H          softening  of  the.  349«  303 

sive    hereditary   muHCular                 J 

^H         bvpliilis  of  the,  307 

atrophy,  208                                        ^J 

^H          Bypliiluma  of  the,  390 

Children,  cerebral   palsies   of,          ^^| 

^^M         thrombosis  of  the,  302 

^H 

^H          tracts  of  the,  305 

Choked  disc.  109                                    ^H 

^H          tumors  of  the.  381 

Chorea,  43ft                                            ^H 

^^F          weight  of  the,  ^23 

dancing.  441                                       ^^B 

Braurh-Ri>mbergr  symptom,  88 

electric.  441                                        ^H 

Brown-Sen uani  pjiralvKis,  278 

habit,  441                                         ^H 

Bulbar  myelitis,  Jicute,  352 

hereditAr>%  441                                  ^^M 

pjiralysis.  pronjressive,  202 

Huntington's,  441                             ^^M 

Burdaoh,columnof,  185, 18«,  188 

inflauiens,  437                                    ^^| 

maniacal,  4^37                                    ^^B 

Caissox  disease.  202 

of  adult  Ufe.  438                                ^H 

Cancer  of  the  brain,  IM»8 

of  The  larvnx,  so-called,  431           ^^M 

Caiumle.  int^rfial,  3(M1 

paralytic,  438                                    ^H 

Caput  obtitipum,  148 

procursive.  441                                  ^^| 

Catalepsy,  501 

senile,  438                                         ^^M 

Cathwlf ,  ny 

Sydenhanrs,  430                         ^^H 

Cavities  in  the  spinal  conl,  280 

Choreic  movements,  18                    ^^^^| 

Cells,  angular,  of  Lewis,  296 

Cigannakers'  cramp,  475                       ^^M 

Beiter's,  8 

Civilifation,    etiological    Influ-           ^H 

ganglion,  I 

ences  of,  41                                             ^H 

grannie,  of  Lewis,  290 

Clarionet  players'  cranip.  474               ^H 

ner^e,  1 

Clark's  column,  las,  1S9                        ^H 

^K          of  the  eort^x  cerehelli,  304 

Claustrophobia   In  neiirasthe-          ^H 

^H          of  the  cortex  cerebri,  290 

nia,  451                                                    ^^M 

^H         of  the  spinal  cord,  168 

Clau^trum,  298                                       ^H 

^H          Purkinje,  304 

Climate,  etiological  influencee           ^^M 

^H          spider.  8 

41                                                 ^M 

^H         spider,  of  the  cortex  cerebri, 

therapeutic  uses  of,  53                    ^^M 

k 

Clonus,  aukle,  31,  U.                             ^H 

1 
• 

^B            :>VZ                                            INDEX.                                                           1 

^^H            Coocygodynia,  177 

Cranium,  dimensionft  aud  sUapo 

^^H             Culliitt't-HlH  of  n  norvo  flhre,  S 

of,  20 

^^H             ColuiuiiN  of  the  »iiiunl  uonl,  1^« 

CrviuaKt«ric  reflex,  20 

^H 

Crfsefl  in  locomotor  ataxia,  288 

^^H            Cuiiipn^wiiuri  iiiyplitis,  305.  317 

neuraMtlK^iK-.  44H 

^^M            Condnntoni,  relative  value  of. 

Current  strungtb.  definition  of. 

^M 

54                                                            1 

^^M           Coujugato  deviation  of  the 

Cyclopia,  :m 

^^M              eytv,  114 

Cyeloplegia.  llti 

^^1            Contrncture^,  10 

Cyelinijf.  vulue  of,  40 

^H                   hyHtvrirnl,  434.  430 

^^K            ConviiturioiiH  of  tho  brain,  393 

Dkaknkss,  nervotu,  1S9 

^^^^^            uitvrutK*oj)icauatoiuy  of  the. 

i>i*Kt^nenition»^.  44 

^^^H            2m 

diw'jiHes  in  whir-h  tho  reoiv 

^           ConviiUiniiH,  18 

tion«  of,  may  beexiMWted 

^^^^             epileptic,  4Ur>,  420 

03 

^^^B                                          120, 4» 

iiiarkH  i»f.  34 

^^^^^T            redox  epileptifurui,  404 

neurilic,  TO 

^^V           Convulsive  tn*inor,  433 

of  ttrniii  tiMKue,  373 

^H             Copniliilia.  431 

of  nerves.  05 

^^H            (*ord,  Kpinal,  nee  ^phinl  rnjrti 

of  the  H[>inul  cord,  second- 

^^M           CortKini  ({iiiMlri^^niina.  BOO 

ary.  350 

^H                   pliyttiolohry  of  the,  329 

twtiriK  for  reuctioim  of,  00 

^^M             Corpora  hrriittji.  '^MH 

DeKt'nenitivo    dineatfes    of    the 

^^H                    pliy.^iolo^y  of  tho,  lt2l 

Hpinal  eon),  'J31f 

^^m           Corpus  cjillof<uni.  phyitiology  of 

Deiter's  oells.  K 

^H 

Oelaye<l  tiensation,  87 

^^M            Corte\  eerelM*lli,  30)1 

Deviation,    conjugate,    defini- 

^H                 cerebri,  3U'J 

tion  of,  114 

^H           Cramp.  IH 

Dla^^no^iiit.  electro-,  00 

^^^^^H             ballet-duncent*,  475 

of  ncrvoufi  diiacnscB,  33 

^^^^^H           ciKariiiakers\ 

Diaplirai^i,    pjiralvBii*   of    tlie, 

^^^^^P            clurioiiet-playera\  474 

155 

^^^^^B 

Diatheses,  etiologieol  influence 

^^^^H            photographers',  475 

of,  41 

^^^^H            tote;;rapherH\ 

Diatheftia,  contractural,  434 

^^^^^B            watehinakers',  475 

Dift  for  braiti-workeni,  47 

^^^V            writers',  4U8 

Di^iti  luortui,  H5 

^^V           Cranial  uieosurements,  tableof, 

Diplegifi,  dfOnition  of,  10 

^1 

in  childhood,  a05,  800 

^^M                  uervcfl,  anatomy  and  phy- 

Diplopia,  113 

^H                     i^iolofcy  nf  the,  n 

Divers'  paralyeU,  303 

^^m                  nerves.  difleatieB  of  the,  107 

DifrJness.  141 

^H                     roflexeb.  MO 

Doliebooephalic  ftkull.  90 

^^1           Craniu-uerubral  topography, 

Dorsal  nerves,  dlsoMes  of  the. 

^m         AOft 

\<Sft 

^^^^^^^^^ 

^-n 

[ 

i 
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Double  sensations,  37 

EpUe]>sy,  diagnosis,  410 

DriverH*  siwumi,  474 

etiolog>-,  404 

Ducberuie-Aran'B  disease,  aw 

hysttrro-.  i^H 

Dncbenne,  siibocote  spinal 

Jacksonian.  404,  407 

]>aralytfU  of,  *-J26 

l&ryni^eal.  144 

Durai   iimter.   inflamiuation  of 

mentjil  condition  in,  408 

the.  3:i5 

patholo(fy,  409 

gpinoJ,  140 

physical  condition  in,  408 

Dynamometer,  27 

physioKiifj-.  410                                          | 

DyHH-.sthesio,  doflnition  of,  21 

pro^rnosis.  41 1 

Dy8tropliie8,  progressive   mus- 

sjiiiptouis,  405 

eular,  201,  269 

treatment.  411 

Epineurium,  4 

Et^HOKINKSlS,  431 

Erb,  chronic  atrophic  paralysis 

Echolfilin,  431 

of,  326 

£olaiii]>sia,  18.  See  Conrrulitiojut 

juvenile   form    of   pseudo- 

iiutiuis,  151 

muscular       hypertrophy 

Elb<jw  jerk,  iiS 

of,  270 

Elwtrif  irritability,  alterations 

Erb's  poUy,  101                                                1 

in,  (to 

Erector-siiina*  reflex,  80                               1 

Electrical  currents  in  nerves, 

Er>'thromelalKia,  87,  177                        ^^J 

18 

Etiok>gieal  table  of  peripheral           ^^| 

Electricity,  definitions  of  tech- 

nervous diseases,  178                         ^^U 

nical  terms,  53 

Etiologry  of  nervous  diseases,  40           ^^| 

methods  of  application,  58 

Examination    of    pHtieuts.           ^^M 

therajwutic  uses  of,  5a 

methods  of.  33                                      ^H 

Electrization.  58 

Exercise,  prophylactic  value  of,           ^^M 

motor  ixjiMls  for,  59 

^-^1 

Elwtnxles,  57 

Exhaustion,  spinal,  288                 ^^^^M 

Klectro-diagnosis,  00 

Exophthabnic  g-oitre,  -102               ^^^^^ 

Electromotive  force,  definition 

Eye,  anattmiy  and  physiolo^   ^^^^H 

of,  54 

of  the  motor  nerves,  05        ^^^^H 

Electrottinus,  14 

diseases    of    the   motor          ^^H 

Embolism  of  the  brain,  302 

IIH                                         ^^M 

EnwphalitiH,  346 

muscular  asthenopia  or  In-           ^^M 

acute  exudative,  352 

sufTIcieucies  of  the,  118                 ^^| 

acute  suppurative,  840 

Bpasniodic  diseases  of  the          ^^H 

chwiiic,  353 

muscles  of  the,  120                 ^^^^H 

primarj',  of  FViedmann.  352 

^^^H 

Enrhondroma  of  the  brain,  392 

Facial  nerve,  anatomy  and     ^^^^H 

End -brush  of  a  nerve  fibre,  3 

phyBioIo|b,'y  of  the,  100                  ^^M 

End  orpins  of  nerves,  13 

diseitses  uf  the.  132                            ^^U 

Endoneurium.  4 

Faradic  current,  tcKtin^  by  the,            ^^| 

EnteroptoHis,  450 

^H 

Epip/u^Tric  rctlcx,  30 

electrical  liatteries,  50             ^^^^M 

Epilepsy,  403 

Feet  (jains  in  the.  87                    ^^^H 

33 

^ 
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Fever,  hysterical.  426 
Fibri»8,  UHHorlntion,  of  the 
brain,  307,  306 
connecting   different    gan- 
glia of  the  brain,  HiKt 
nerve,  uiedullat^dund  non- 

lueduliaUHt,  7 
ner^'e,    a    prolongation   of 

nerve-cell  pmceHses.  2 
nerve,  structure  of  the,  4 
of  the  cortex,  *JWT 
projection,  of  the  bratn,  306 
Fibrillary  tremor,  18 
Pihronui  of  the  brain,  393 
Fissures,  cerebral,  292 
Flute-pla>-er»*  tpa^iu,  474 
Formula  for  applying  electric- 
ity, 58 
Fothcr^itrs  neuralgia,  130 
Frieilmann,  primar>*  encepha- 

litiHof,  :t53 
FriwIreich'H  ataxia,  251 
Fuiirtioiial    nervouH   difieasCB, 
403 

Oam'ANIO  current,  testing  by 
the,  in 
electrical  batteries,  57 
Ganglion  colli*,  I 

ha)H*nulie.  U(K) 
fTfingreiie,   syiuinctrjcal  angio- 
neurotic, 85 
Gedvelst,  network  of,  0 
Geniculutu  bodicH,  l\00 
Oerller's  disease,  144 
Uiddinetts,  141 
Glioma  of  the  brain,  881 
Gli<>Hi»<.  40 

Glohu:*  l>alliduB,  208 
Glostut-lnbio-laryngeal    paraly- 
sis. 2«2 
ftlosso-pharyngeal  ncn'e,  anat- 
omy and    physiology  of 
the.  101 
dineasett  of  the,  146 
Glo88opleig\af  \4b 


Grand  mal,  404 

GravtV  dlsea.st',  402 

Gray  imittcr,  live  principal  de- 

I>OHitflof,  10 
Goitre,  exophtlialmlc,  402 
GoU.  column  of.  1^5,  IBH 
Gout,  nervouh.  450 
Gower«.  column  «»f.  180 
Guunua  of  the  braiu,  iSKtO 


H^MATOMYKI.lA,  201 
HjcniidroHiH.  definition  of.  S3 
Haliit  **hort-«,  441 
HaUit«,  etiological  influence  of, 

41 
Hands,  numb,  M 
Headache.  121 
Hearing,  priniary   centre   for, 

32(» 
HenuameHthesia,  hj-Bteric^d,  419 
HeiiiiaiiopHia,  112 

doniiitioii  of,  lOH 
Hemiatrophy,  progresftire  Un- 
gual, 148 
HeiniL*rania,  125 
Hemiopia,  definition  of,  108 
HcmipIcKhi,  ^"^0,  »53,  350 

definition  of,  19 

in  childhood,  3(15 
Hemorrh:ige.  cerebral,  353 

spinal.  2(K) 
HeriMlity,  etiologieul  iuJlueuee« 

of,  41 
HerpcM  zoster,  170 
Hetcrophoria,  118 

Npinal,  11)9 
Hiccough,  15ft 
Huntington^  chorea,  441 
Hydatids  of  the  brain.  302 
Hydrene€'[»lmhM'cle,  334 
HydrocephaluH.  acut<»,  340 

dironic,  341 
Hydromyelia,  2H0 
Hydrorachis  externa,  198 

interna,  198 
A\"^^tv»NX\KC*.V'^ ,  Aft 
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Hygiene,  47 
Hyperacosis,  145 
Hypenemia,  cerebral,  344 

of  the  uembranes  of  the 
brain,  334 

of  the  peripheral  nerves,  64 

spinal,  203 
Hyperiesthesia,  auditory,  145 

definition  of,  21 

hy&terical,  421 

retinal  or  ocuiar.  111 
Hyperalgesia,  definition  of,  31 
Hypercy algesia,  definition  of,  37 
Hyperidrosis,  definition  of,  23 
Hyperosmia,  107 
Hyperplasia  of  nerve  trunks,  89 
H>'pertberiualge6ia,   definition 

of,  37 
Hypertrophy  of  the  brain,  379 

pseudo-muscular,  270 
Hypnotism,  497 
Hypoglossal    nerve,    anatomy 
and  physiology  of  the,  104 

ner\'e,  diseases  of  the,  147 
Hysteria,  416 

amyosthenia  in,  423 

critical  symptoms  of,  418 

diagnosis,  428 

etiology,  A 10 

interparoxysmal  symptoms 
of,  419 

major,  418 

minor,  417 

motor  symptoms  of,  423 

pathology,  428 

permanent  stigiuata  of,  419 

prognosis,  429 

sensory  symptoms  of,  419 

symptoms,  417 

treatment,  430 

visceral  symptoms  of,  425 
Hystero-epilepsy,  426 

Igxipkdites,  70,  74 
Impulses,  rate  of  travel  of,  13 
Inco-ordi nation,  testing  for,  38 


infantile  polioencephalitis,  333 
spinal  paralysis,  220 

infections,     etiological     influ- 
ences of,  43 

Inflammations,  43 
of  nerves,  08 

insomnia,  490 

Insufficiencies,     muscular,     of 
the  eye,  118 

insulators,  relative  value  of,  54 

Intention  tremor,  18 

iridoplegia,  116 

I  rritabili  t  y ,    electrical,    altera- 
tions  in,  60 

Irritation,  spinal,  286 

Jacksomax  epilepsy,  404,  407 
Jaw  reflex,  33 
"Jumpers,"  431 

Knrr  jerk,  31 

Labile  eIectro<le,  58 
Laryngeal  syncope,  or  vertigo, 

or  epilepsy,  144 
Larynx,  chorea   of  the,  so- 
called,  431 
Latah,  431 
ljt>ad  palsy,  164 
I^g,  peripheral  palsies  of  the, 

173 
Lenticular  loop,  299 
Leptomeningitis,  335 

acute  siniplo,  3;t5 

spinal,  206 
Lethargy,  501 
Lid  reflex,  30 
Light  reflex,  33 

Lingual  hemiatrophy,  progres- 
sive, 148 

paralysis,  148 

spasms,  147 
Lipoma  of  the  brain,  393 
Lissauur,  column  of,  185 
Litha>mia,  450 
Ix)bes^  cerebral,  204 
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LociiU/.ation.  otrvbral,  317 

of  drain  tuinont,  364 

i«])iiml,  11X) 
Lock-jaw.  i;;'i.  443 
Locoiitutor  nUtxift,  231 

urtliroiKilliJt*8  of,  287 

cerelirul  (sym|itoiUH  in,  840 

complieaiions  of.  :Ml 

(!ourt<e  of,  241 

oHsofl  in,  3U0 

diagnosis  of,  346 

disonlew  of  hearing  In,  23fi 

etiology,  a;il 

eye-symptoiiis  in,  385 

foriUK  of.  2:11 

gait  in,  T.Mi 

in  philtlron,  34H 

muscular  atrupliies  in,  240 

optic  atnjpliy  in,  SJJ.'i 

pjithological  Auatoiuy  anil 
ptttliology  of,  241 

pmgntilBof,  24«) 

retlexes  In,  288 

stages  of,  233 

ByinptotUH,  £13 

troAtinent  of,  24<I 
Lumbar  nerves,  diaiiviifiefl of  the, 

170 
Luys*  body,  803 

Malkormatioxs  of  the  brain, 

8:iU 
Mattsoge,  3S 
MastfMlyiiia,  1(10 
Miisturbatinn,  158 
MetluUa  ohlougiitii,  physiology 

of  the.  !!'J4 
Medullary  sheath.  5 
Membranes  of  tho  brain,  anto- 
iiiia  of  the.  ^84 
of  the  brain,  blood  supply 

of  the.  318 
of  the  brain,  diseases  of  the, 

334 
of  the  braiu,  tMucUo\ui  q( 
the,  31^ 


Meinbrane8  of  the  brain,  hyp^r* 
icriiia  of  tho.  8;^ 
of  the  brain,  nialforniatiuci* 

of  tho.  :WH 
of  the  brain,  Kymptoiiitt  of 

diwiwes  uf  the,  839 
of  the  spinal  conl.  1H0 
Mouioriub,  centre*  for,  3S0 
Menl^re'8  dise^ise,  141 
Meninges,  cerebral,   see   Ifem- 
bnnt^jt  nftlif.  brain 
spinnl.  180 
Meningitis,   epidemic   oerebro- 
spinal.  :t8d 
spinjil.  2(K5 
tubi-rc'iilar,  840 
Mening(ici>it\  cerebral,  ft84 

Hpinal.  108 
Mcnlngo-myeliiis,  908 
Meningi>-myeloeele.  Hpinnl,  I 
MeflinerUni.  4»7 
Mesocephalic  skull.  26 
Meynert'H  bundle.  :M)C 
Micrtmiyely.  109 
Migniine,  13.5 
Milkers*  simsm.  479 
Milliampereuiet«r,  55 
Mimic  tic.  1^12 
Mind -blindness.  881 
Mogophonia   (tlat<?-playw«* 

simttm),  474 
Monoplegia.  hysterlCAl,  42S 
Morton 'n  neuralgia.  tW 
Morvan's  di.seosi',  70 
Motility,   symptoms    of    dUoT- 

dcK'd.  27 
Motor,  area  of  the  brain,  M7 
points  for  electrization,  dia- 
grau)  showing  the,  59 
Movements,  choreic^  IS 

forcetl  and  associated,  19 
Multiple  neuritis.  70.    Se*»  Prjfsf- 

neurittjt 
MuKcles,  centres  for  movemenU 
of  the.  817 
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J 
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MuiWMilar    atrophieii   iincl   dys- 

NerveA,  dorsal,  diseases  of  the,        ^^| 

Trophies,  2«].  2im.  270 

^H 

atrophy,  arthritic.  275 

end  orf^ana  of,  12                             ^^M 

atrophy,  propressive.  204 

facial,  anatomy  and  phyal-         ^H 

atrophy,  progressive  heretl- 

o)og>'  of  the,  100                        ^^t 

itary.  of  the  le^  type,  2«8 

facial,  diseases  of  the.  132             ^^M 

seii(iil>ility.  testing  the,  37 

glo8i»o-pharyiitreal,    an  at-          ^^M 

MiisiriaiiH'  trrainp,  474 

omy  and    physiology  of         ^H 

Mydnasis,  110 

the,  101                                        ^M 

Myelin  nheatb,  5 

glofiso-phar>'ngeal,  dlaeaaefl        ^H 

Myehtis,  a^^uto,  210 

of  the,  140                                   ^M 

acute  bulbar.  852 

hypentmia  of.  04                           ^H 

central,  218 

hy]>erp1af«ia  or  hypertrophy          ^^| 

^K            ehrouii*.  216 

of,  89                                                ^1 

^^M           compretittion.  205,  217 

hypoglossal,  anatomy  and         ^H 

^H            cU^seuiinated,  211,  210 

physiology  of  the,  104               ^H 

^H            forms  i>f, 

hx^poglossal,  (Useases  of  the,          ^^M 

^^M            periependymal.  218 

147                                                   ^M 

^f            transverse,  210,  210 

inflammation  of,  08                        ^H 

Myoclonus  multiplex,  433 

inter-central  or  commissu-        ^^M 

Myoideuia,  29 

ral,                                               ^1 

Myosis,  117 

littuhar,  diseases  of  the,  170         ^^M 

Myo»*pn»ia,  433 

motor,  of  the  eye,  anatomy         ^H 

Myotonia  congenita,  4St 

an<t  phyaiolo^'  of.  95                ^H 

Myriaehit.  4ai 

motor,  of  the  eye,  diseases         ^^M 

Mv«(tphobia   in   neunuitheniaf 

^M 

451 

olfactory,  anatomy  and         ^H 

physiology  of  the,  92                 ^H 

NARCt>I,KPST,  500 

olfactory,  diseases  of   tlie,         ^H 

Neck  jminft,  157 

^H 

paralyeifii  of  the  muscles  of 

optic,  anatomy  and  pb>'8i-         ^H 

the,  152,  155 

ology  of  the,  94                          ^H 

Necrosis,    perforating,    of   the 

optic,  diseases  of  the,  108             ^H 

cord,  214 

peripheral,   functional  dis-         ^^M 

Kerve  roots.  «pinaK  1^0,  180 

order^  of  the,  80                          ^^M 

Nerves,  afferent  and  efferent,  11 

peripheral,  relation  of  the         ^H 

anaemia  of,  04 

different  parts  of  tiie  npU          ^^H 

auditory,  anatomy    and 

nal  cord  to  the,  1H(t                    ^H 

phyfidology  of  the,  100 

peripheral,  table  of  diseases         ^H 

aurlitory,  diseases  of   the. 

^H 

188 

phrenic,  fmralysls  of  the,  190         ^H 

cervical,  diseases  of  the,  153 

pneumogastrir  or  vagus,          ^^M 

cranial,  anatomy  and  phy- 

anatomy and  physiology          ^^M 

siology  of  the,  92 

of  the,  102                                      ^H 

cranial.  diseaM^  of  the.  107 

pneumoirafftric  or  vagus,          ^^M 

[ degeneration  of,  66 

(VWtw^e^  u\  ^\i£ ,  \W                    ^H 

■ 

w  ^^ 

^■|H 

i 

INDEX.                                                ^^^1 

^^, 

Nen'es.  re(if©neration  of,  68 

Neurasthenia,  dia^snosis,  iM  ^H 

^^^H 

Hnoriil,  ilisetute^  of  the,  173 

etiolo;;y,  4-10                           ^^M 

^^^1 

spinal  iU!C4*»tiory,  aimtoiiiy 

in  adolewence,  451               ^^M 

^^^1 

and  phytiioU>g:yoftlie,  103 

in  adult  life,  452                  ^H 

^^^1 

spinnt  ftopewtory,  diHedsesof 

moditied  tyi^es  of,  •101  ^^^H 

^^^1 

the.  147,  118 

IHithology,  453                ^^^^| 

^^^1 

Bpinul,  tliM'ases  of  the,  51H 

primary.  451                    ^^^^M 

^^^1 

Htructure  of.  1,  1 

[iro^nottis,  455                ^^^^^| 

^^^1 

syphilid  of.  UUH 

^^^^1 

^^^1 

trigeiuinjil,    uimtomy    and 

spinal,  288                       ^^^H 

^^^1 

physioiojfv  of  the,  1*8 

syuiptonis.                      ^^^^H 

^^^1 

trJgominoJ,  diHoiu^os  of  the, 

treatment.  455               ^^^^H 

^^^1 

120 

Neurilemma,  0                             ^^H 

^^^1 

1             tainont  of,  89 

Ncuritlo  degeneration,  70         ^^| 

^V 

I^ervoa«   dueaseo,    functiouAl, 

ty|>€>  of  syringo-myellH.  79  ^H 

^^1 

4oa 

Neuritis,  08                                  ^M 

^^ 

dUeaseH.  metUuds  of  study- 

coutplicjited foniw  of«  79    ^^t 

^^^H 

ing.  15 

deriinititir  interfostol,  ITO^H 

^^^1 

exhAUstion,  44'! 

luigrutiiiu'.  um                        ^H 

^^^1 

s>'Btciii,  aMut^tiuy  of  t!»e.  1 

multiple,  70.     Se«  /^jfyn^i^H 

^^^1 

vyHtem,    general     nrruiigv- 

^M 

^^^^1 

luent    aud    fnnctiouM    of 

^H 

^^^1 

the,  10 

retmbulbnr  optic,  100          ^H 

^^^1 

fiystem,  luechfiDlsius  of  the. 

solatie.  174                                ^H 

^^^B 

18 

syiumetrical     spontiuifM}a^^| 

^^M 

tbwiie,  chemistry  of,  14 

ulnar,  100                           ^H 

^H 

I^euralKia.  HI 

Neuro-flbromata,  plexifonii*  H^l 

^^^ 

cerviiHj-bnichiiil.  IIW5 

Neuroglia,  8                                     ^H 

^^^H 

cervico-ocoipit^il,  157 

Neurology,  dellnition  of,  10      ^H 

^^^H 

ron^Mive,  of  the  feet,  S7 

Neuromata,  80                                ^H 

^^^1 

rii^ital,  imj 

on  the  nxJts  of  the  cranial       1 

^^^^1 

e|»ileptiforin,  130 

nerves,  302                            ^J 

^^^1 

Fotherj^ill'H.  130 

Neurons,                                         ^^M 

^^^1 

hyht4Ti('al,  421 

Neuro-retinitis,  108              ^^^H 

^^^1 

intemiRtiil.  108 

Neuroses,  aero-.  85                ^^^^| 

^^^^ 

tnuni  Diary,  160 

dcifenerative,  403           ^^^^H 

^^T 

Morton's,  68 

different  forms  of,  10            ^^M 

^" 

of  the  Iiiinhar  nerves,  173 

of   niixeil    origin   affectinl^H 

1 

plantar,  177 

the  extremities,  85            ^^| 

1 

r«Kl,  of  the  feet,  87 

parresthesic,  84                         ^^M 

striatic,  174 

professional    and    oooapa^H 

trigeminal,  128 

tion.  408                            ^^1 

1 

Keunuithoriia.  440 

sonsor>',  81                        ^^^^| 

course  and  duration,  463 

Hexual,  457                        ^^^^M 

climacterje.  452 

traumatic,  400                ^^^^| 

1 

deg«neratWe»  *&V 

^\<^U\».V\-u^«V«nu,  \3&4              ^^M 

^ 

_^Bi^| 

Nightmare.  404 

Noflding  MfiASU),  Inl 

Nodes  of  Kaiivier,  5 

Nueletis,  ciiudat-p.  208 
fa^tigiuul.  303 
leiitiflulur,  21»8 
red,  of  the  brain.  302 
red,  physiology  of  the,  822 

Numb  hiiiids.  &4 

Numbness,  waking,  80 

NyHtaguiuH.  120 

Occupation,    muscular    atro- 
phies from,  276 
(IMema,  anKio-n«urotic,  487 
bhie,  of  hysteria.  426 
circuuiscnbeil.  4ti7 
Ohm,  deflnitiou  of,  54 
Olfactory  nerve,  anatomy  and 
physiology  of.  H'2 
nerve,  diseases  of  the,  107 
Olivary  Itodies,  pliysiology  of 

the,  'dU 
Ophthalmoplegifk,  114 

pro(fre88ive,  117 
Oplif  atrophy,  110 

atrophy    in    locomotor 
^_  ataxia,  2;Vi 

^^M  nerve,  anatomy  and  physi- 

^^m  olof^y  of  the,  04 

^^t  nerve,  di^'u^es  of  the,  108 

^^L,prthophuria,  IIH 
^^^OBOiihttint^  (jpatfin,  191 
i  Osteoma  of  the  hmin,  302 

1^^    Oxycephalic  hkuU,  27 

^^   Pachymemnoitis  externa,  335 
I  Hpiiial,  205 

Pain  piiUy,  434 

sttiiRe.  trstin^j  the,  87 
Pains  in  tlie  feet.  87 

transferrnl,  dia^am  show- 
ing the  looatiou  of,  82 
Pahuar  rettex.  30 
Palsy,  »ee  FaralyfU 


104 


10 


'apillitiH   and   neuro-retinitifl, 

108 
Panesthesia,  H4 

definition  of,  21 

trigeminal,  lit] 
Paradoxical  contraction,  33 
Para>feU!^ia,  147 
Paralysis,  iwoustic,  138 

acute  atrophic,  220 

acute  ctinible  atrophic,  235 

a^itans.  47^ 

alcoholic,  70 

analgreHic,  witli  whitlow,  70 

Brown-S<^quard,  278 

cerebral,  in  ciiildreii.  36o 

chronic   atrophic,   of    Erh, 
22<1 

compression, 

cnitch,  1(55 

definition  of, 

divers'.  202 

Erb's.  Hi  I 

facial,  134 

from    Intracranial    hemor- 
rhage, 353 

glosso-labio-laryn^eal,  202 

hereditary'  ataxic,  855 

hyfiertonic,  257 

hysterical,  422.  420 

infantile  spinal,  220 

lingual.   148 

night,  80 

of  the  brachial  nerves,  100 

of  the  cer^'ical  muscles,  152, 
155 

of  the  circumflex  nerve,  ltJ3 

of  the  diaphragm'  105 

of  the  iris.  110 

of  the  lumhivr  nerves,  170 

of  the  me<liaii  nerve,  165 

of  the  motor  nerves  of  the 
eye,  114 

of  the musciilo-spiral nerve, 
104 

of  the  oculo-motorius,  114 

of  the  ptireuic  uarvt,  \^ 


I 
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{^^■H 

^H                                                                           ^H 

^^B            ParalyKia  of  the  pnet^rior  tho 

PianlflU'  cramp,  474                    ^H 

^^H                       racin  nerve,  HK) 

Pla4?iocephalic  akuU,  27              ^H 

^^^^_^          of  the  saprasoapular  nerve, 

Plantar  neuralgia,  177                ^^ 

^^^H 

reflex,  29 

^^^^^P           of  the  ulnar  uerve,'  106 

Pneumngatitrio  nerve,  aiMtoniy 

^^^^1 

and  physiology  of  the,  Mri 

^^^^^B            i^eripheral  ftu^iiil.  i:)4 

nerve,  di»eatfe»  of  the.  147 

^^^^H            i>oriphomI,  t>S  the  le^,  173 

PodaJgia,  87 

^^^^^V            prof^reHsive  biilhur,  2(12 

Poi^us,  etiologioiU   influcuoea^H 

^^^^H           reouinbeiit. 

42                                          ^H 

^^^^^B                            Kp)l^lic.  *207 

Poli(!euian*H  dioeoao,  88                ^H 

^^^^^r           Hubux-ut*^    HpiuaK    of    Bu- 

PuUo«ncoplialitU«  H5d                   ^H 

^^V                       chunue.  'J'iO 

PoUomyelitiii,    acute   anterior.        1 

^^H             Paralyr.iii^  vertl^),  144 

220                                        ^J 

^^m            ParaiiiyuolonuN  niultiplez,  4^13 

chronic  auterior.  224            ^^| 

^^H             Parauiyntonia,  con^iiital,  4m 

Polyieflthesia,  37                           ^^M 

^^H             ParaphaKia,  332 

Polyueuritis,  79                             ^H 

^^H             Paraplegia,  ataxic*,  24U 

acute  |M»rnic*iouf«,  75               ^^M 

^^L^             (lellnitiuii  uf,  10 

diagnoHis,  77                             ^H 

^^^^^L            heredltjiry  ataxlcr,  255 

endemic    imd    eptdeinfc       1 

^^^H            in  childhoiN],  i)6d 

tyjies,  74                                   ^J 

^^^^B 

etiolng>',  70                              ^^M 

^^^^B 

lualarlal,  75                            ^^M 

^^^^H          «pa8tfo  cerebral,  of  child- 

onset.  72                                    ^H 

^^^V               h<H>(l.  U6D 

pathology.  75                         ^^M 

^^M            ParestH,  deOiiition  of,  It) 

prodromas,  72                          ^^B 

^^M             ParidroHE8,  detlnitinii  of,  33 

prognosis,  78                          ^^M 

^^H             PurkiiiHoaV  di»>ase,  478 

Hyuiptouis,  73                          ^^M 

^H             Patellar  reflox.  81 

treatment.  7H                          ^^| 

^^B            Pathology,  general,  of  nervous 

Ponfl  varolii,  nurlei  of  th«i,  8M''^^^ 

^^B                diHeostis,  43 

varolii,  phyfufology  of  tha»       1 

^^m           Pathophobia  in  iiearasthenia, 

32:j                                             ^J 

^H 

Poreiicei)haly.  3:i:t,  3(17                  ^H 

^^M            Pavor  noctumue,  495 

Potential,  difTerf^nee  in,  59         ^^M 

^^H             l*e4l<>tneter,  28 

Prjedonuitiuiii,  508                       ^H 

^^H            Perineurium,  4 

Pre«&ure  sense,  testing  the,  88  ^^1 

^^H             Peripheral    nervoux  sy stein, 

Projection,    erroneouH,    delUd-       1 

^^H                 general  dlHeanes  uf  the,  54 

tionof.  113                                    ^J 

^H             Petit  iiial,  404.  400 

Pnksopalgia,  130                             ^^B 

^^H             Pbotographerb'  erainp.  475 

Pseudo-muscular  hypertrophy. 

^^H             PhrtMiic  nerve,  paralyitiH  of  the, 

270 

^m 

Psycldatry,  dennition  of,  10 

^^B             Phyfljogrnomy,  34 

PBychical  epileiwy,  404.  40« 

^^B            Pia  mater,  intlammntion  of  the, 

Psychoaett,  definition  of,  18 

^H                         335 

»exua1.  4.'>7                                   ^_ 

^^B                  mater,  ftpiiud^  \HA 

\.T«.\iVAM!uu&,  ^jv^                   ^^M 

^^^^^^^^H 

^^M 

BI^^^^^^^^^^^^^^B^^^^^^^^^^H^^HI 

INDEX.                                                    fi8l          ^1 

Ptosis,  lU 

SoiaUca,  174                                          ^H 

moniingor  wtikiu(,%  117 

Scleroses,  44                                        ^H 

Pupillary  skin  redei.  30 

Sclerofiis,  amyotrophic  lateral,          ^H 

Purkinje  cells,  304 

365,  268                                           ^H 

PutAiiieu,  208 

disaemJuated,  374                   ^^^^M 

^^^^H 

Rachjschisis  pOBterior,  197 

multiple,  374                              ^^^H 

Riinvier,  nodes  of.  6 

multiple,  aborted  typee  of,  ^^^^B 

Raynaud*8  disease,  85 

^^^1 

Reaction  time,  14 

multiple  cerebral,  376            ^^^^^| 

Reaetiong,    degenerative,     diH- 

posterior  spinal,  231               ^^^^| 

eaaea  in  which  they  may 

primary'  lateral,  251                ^^^^U 

I                     be  expected.  63 

Hpiiial,  combined  with  soft-         ^^H 

deffenerative,  testing  for,  GO 

eninf^,  'Jo6                                      ^^M 

Be-enforcement   of    the    knee 

Kpinal,  forms  of,  229,  24»              ^^^ 

jerk,  31,  33 

Scotftma,  deQnitiou  of,  108           ^^^^^ 

Reflex  action,  14.  20 

Secretion,  neuroses  of,  22            ^^^^^| 

epileptiform     eonvalsfons, 

Senile  chorea,  4:18                          ^^^^| 

404 
irritations,       neurafltheoic 

paraplegia,  220                         ^^^^| 

^^^H 

form,  447 

Sensation,  delayed,  21,  37             ^^^^| 

pains  of  the  lumbar  nerves, 

double,  37                                         ^^| 

173 

examination  of  the  disor-         ^^M 

'         Reflexes,  90 

ders  of.  194                                    ^H 

deep,  SI 

transferred,  21                         ^^^^| 

examination  of  the,  29 

Sense,  pain,  testing:  the,  37          ^^^H 

Bui>crfl(?ial.  20 

pressure,  testing  the.  36         ^^^^| 

tat>le  of  t«piuai-cord  levels 

tactile,  testing  the,  35             ^^^^H 

for  the  surwrficial,  30 

temi>emture,  tasting  the,  M  ^^^^^ 

tendon,  intitrument  for  test- 

weight,  testing  the,  38            ^^^H 

in^',  2;^ 

Sensibility,   muscular,    testing         ^^H 

Regeneration  of  ner^'e*,  68 

^H 

Representation,  bilateral.  318 

Sewint;  spasm,  474                                  ^H 

Retinal  hj^pertefithe^ia,  lU 

Sex,  etiological  influences  of,  40          ^H 

Rheostat,  5S 

Seximl  neunuithenia,  4^1                     ^H 

Root^i,  spinal  ner\-e,  180,  IW 

neuroses  and  psychoses,  457          ^H 

Shingles,  170                                            ^H 

SACRA.L  nerves,  diseases  of  the, 

Shock,  etiological  influeaoe  of,          ^^M 

ir.i 

—^M 

Bttlaam  Mpamii,  l&l 

Sick-headoehe,  125                       ^^^1 

Sidtrttory  Npiu<m,  4:iH 

Side  pains.                                      ^^^H 

Sarcoma  of  the  bruin,  301 

Singultus,                                       ^^^H 

Scapliooephalio  skull.  37 

Sinuses,  cerebral,  316                    ^^^^| 

Sfjipular  reflex.  30 

Skin  reflex,  20                                         ^H 

Bchmidt.  incisures  of,  0 

Skull,  dimensions  and  shape  of,.           ^^M 

Bchwaun.  ttheuth  of,  5 

^M 
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Sleep,  aocidenta  of,  ^OU 

tliwjniera  of,  4W1 

iiormul.  490 

IMircixysiiml,  r»00 

pervereioiiM  of,  493 
Sleep-dninkonnes!*,  4Iir) 
fileepinv;  Kioknees,  rH>2 
Smell,  flisorders  of,  107 

iuHtrumenrs  for  touting,  145 

primary  centre  for,  320 
Smithit"  H|>nf4m,  474 
Softeninic  of  the  brain,  red.  349, 
863 

of  the  cord,  210 
8ouiiioleuc4*,  morbid,  000 
Spasm,  facial,  VZH 

flute  pluycrH',  474 

idiopathic  iniutcular,  29 

liuj^ial,   14i 

milkers',  475 

nodiling,  151 

of  the  iXTulur  muACles,  ISO 

onoillatin^,  151 

salaam,  151 

RalMitory,  HiA 

Ht'wiiiff.  474 

fiiiiithH\  474 

witikiriij:,  134 
SpasiiiiMlif  tic,  UU 
SpaMiiiiit^  iiiitanK,  151 
SiioHtic  [>araplegia,  249 

spinal  paralysiH,  257 
Sperui.'itorrhaia,  458 
8pimi  biflda,  197 
Spinal  a(ve«»ory  nerve,  anat- 
omy '^>»d    phywology  of 
the,  103 

accessory  nerve,  diseases 
of  the,  147,  I4» 

amyotrophy,     prot^ressive, 
2«(4 

auiemia.  204,  2iW 

Apoplexy,  200 

concnsnion,  400 

cord,  amyotrophic   lateral 
BcWroiiitt  qI  Uw,  'ift^,  'i^a 


8plmU  cord,  anatomy  of  tJie«  180 

conl,  cavities  in  the,  2N) 

cord,    combined   KcIerof^iH 

with  wifteniiig  of  the.  **V( 

cord,  heuiorrhairic  cavities 

in  the,  2H(J 
cord,  maJformntions  of  UiL*. 

197 
cord,   rayeUtlc    cavities   iji 

the,  mt 
cord,  pliytilology  of  the.  188 
cord,  primary  lateral   scle- 

roMK  of  the,  257 
cord,   relation   of   dilTertMit 
partH  of  the,  to  tlic  |H*r- 
ipheral  ner^'cii,  lirnin.  and 
eacli  other,  IWI 
conl,   secoiidary  ileifeuera- 

tions  of  the,  2r>0 
cord,  HvphiliH  of  the,  SWtf 
cord,  tnmont  of  the,  277 
cxhauKtiun,  388 
hyperntiiifl,  203,  28<1 
irritnfion,  2H0 
meiiini^itLs.  205 
n4*rveti!,  di8casi*i)  of  the,  1S3 
ncnra-sthrnia,  28^ 
pnniJyNJ.s.  hpa^tic,  257 
Spotted  fever,  388 
Stabile  electrode,  58 
Stammering,  14H 
Static  electrical  batteries,  55 
Status  epilepticUA,  40« 
Stellwa^^B  symptom  in  exopk- 

thaliiiir  (foitn^  404 
Stigmata,  24 

IH*rmanent,  of  hyateria,  411^ 
Stuttering.  148 
St.  VitiisVlance,  48f) 
SubKtuutia  nigra,  SOa 
Subthalamus,  302 
Sutnfestibility  in  bj^sterla,  425 
Sydenham'w  chorea,  43fl 
SyncoiM?,  Iar>nigea1,  144 
Symptomatology    of     nen'oua 


^ 


J 
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Symptomatology  of  peripheral 

nervous  diseases,  178 
Syphilis,    hereditary,    nervous 
symptoms  of,  399 
of  the  nervous  system,  306 
Syphiloma  of  the  brain,  390 
Syringo-myelia,  281 

neuHtic  type  of,  79 
Syringo-myelocele,  198 

Tabes  dorsalis,  281.    See  Jx>co- 
motor  ataxia 

dorsalis,  pseudo-,  70 
Tachycardia   in  exophthalmic 

goitre,  463 
Tactile  8ense,  testing  the,  35 
Tarsalgia,  88 
Taste,  disorders  of,  146 

instruments  for  testing,  145 

primary  centre  for,  un- 
known, 320 
Telegraphers'  cramii,  474 
Temperature  sense,  testing  the, 

36 
Tendon  reflexes,  31 

reflexes,  instrument  fortest- 
ing,  233 
Tension,  deflnition  of,  53 
Tetanilla,  443 
Tetanus,  442 
Tetany,  443 
Thalami  optici,  209 

optici,  physiology  of  the, 
322 
Thermo-antesthesia,   deflnition 

of,  20 
ThomBen^s  disease,  433 
Thrombosis  of  the  brain,  362 
Tic,  convulsive,  18,  431 

coord  in4^,  441 

de  i>en8<%,  431 

douloureux,  130 

mimic,  132 

spasnimlic.  431 
TinnituH  aiirium,  130 

cerebri,  130 


Tongue,  hemiatrophy  of  the, 
148 
X>aralyfii8  of  the,  148 
spasms  of  the,  147 
Topography,     cranio-cerebral, 

505 
Torticollis,  148 
Tracts,  cerebral,  306 

of  the  spinal  cord,  185 
Trance,  497 

Transferred  pains,  diagram 

showing  the  location  of,  82 

Trauma,  etiological    influence 

of,  41 
Tremor,  18 

convulsive,  432 
hysterical,  424 
testing  for,  28 
Trigeminus  nerve,   anatomy 
and  physiology  of  the,  96 
nerve,  diseases  of  the,  120 
Trigonocephalic  skull,  27 
Trismus,  132,  442 
Trophic  disorders  in  hysteria, 

425 
Tropho-neuroses,  22,  484, 
Tul>ercula  dolorosa,  00 
Tubercular  meningitis,  340 
Tumors  of  nerves,  89 

of  the  base  of  the  brain,  380 

of  the  brain,  881 

of  the  central  region  of  the 

brain,  386 
of  the  cen^bellum,  388 
of  the  corpora  quadrigem- 
ina,   deep    marrow,    and 
pineal  gland,  388 
of  the  corpus  oallosum,  387 
of  the  crus,  3:J8 
of  the  great  basal  ganglia 

and  the  capsule,  :t87 
of  the  occipital  lobes,  387 
of  the  imrietal  area,  1180 
of  the  iK)n8  and   medulla, 

:JS8 
of  the  praif  roiital  are«>^  S85 
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Tumors  of  the  spinal  cord,  277 
of  the  temporal  area,  887 

VAGUd  nerve,  anatomy  and 
physiology  of  the,  102 

nerve,  diseases  of  the,  147 
Vasomotor  symptoms,  22 

disorders,  484 
Veins  of  the  spinal  cord,  104 
Vertigo,  141 

arterio-sclerotic,  143 

auditory,  141 

bilious,  143 

laryngeal,  144 

lithffimic,  143 

mechanical,  143 

Meniere's,  141 

neurotic,  142 

ocular,  142 


Vertigo,  paralyzing,  144 

senile,  148 
Vieq  d'Azyr's  bundle,  SOG 
Violinists^  cramp,  474 
Vision,  primary  centre  for,  319 
Volt,  definition  of,  55 
Von  Qraefe's  symptom  in  ex- 
ophthalmic goitre,  464 

Watchmakbrs'  cramp,  4T5 
Watt,  definition  of,  55 
Weight  sense,  testing  the,  38 
Word-blindness,  330 
Word-deafness,  331 
Wrist  drop,  104 
Wrist  reflex,  83 
Writers'  cramp,  468 
Wry-neck,  148 

Zones,  hysterogenic,  423 
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